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1. 1YTROD[JCTIOX

This report is a user’s manual describing the output options and
the output of the Geometric Information For Targets (GIFT)l computer
code. The GIFT code mathematically simulates the geometry of a three-
dimensional physical entity such as a tank, truck, helicopter, etc.,
for the computer. The bulk of the data used by the GIFT code is called
combinatorial geometry (COM-GEOM) target description data. These data
have been described in the Ballistic Research Laboratory Report No. 1802
and will not be discussed in this report. Reading Report 1802 prior to
this one is suggested for those not familiar with COM-GEOM data.

-.

Computer target simulation codes such as GIFT can compute the
physical properties of a prototype (concept) or a foreign vehicle before
the physical vehicle is available for empirical measurements. These
codes can compute many of the properties of a target with less cost and
time than they can be measured via empirical test procedures. For these
reasons, the Air Target Vulnerability Subgroup of the Joint (Army, Navy,
Air Force) Technical Coordinating Group for Munitions Effectiveness
(JTCG/ME) evaluated, selected and sponsored the detailed documentation
of the MAG1C2 and SHOTGEN3 computer codes. These two codes use different
techniques to prepare target description data, but they both SUpplY the
angular and spatial coordinates of the target which are used as input by
the “vulnerability analysis” computer codes. The techniques employed
within these and other codes, plus the comments and suggestions received
and the needs of potential users, influenced the development of the
GIFT code.

There are various output options of the GIFT code, each of which
may be subdivided into groups of subroutines. Each output option con-
sists of one or more subroutines which perform one general function.
The output options generally are under one of the following three
categories when classed by the general function they perform: those
options called CHECK and TESTG that check the COM-GEOM description for
correctness and accuracy; those options called PICTUR, XSECT and PLTRPP
that produce visual representations of the COM-GEOM description; and

1.
Lawence V. Bah, Jr. and Mathew J. Reisinger, “The GIFT Code User
Manual, VOL I, Introduction and Input Requirements, r’ Ballistic Research
Laboratory Report No. 1802, JuZ 1975, AD#B06037L.

2
NWC TN 4565-3-71; VOLS I and II, “L.MGICComputer Simulation, VOL I,
U8er Manual; VOL II, Analyst Manual,r’Amament Systems, Inc., and
propulsion Development DepaAment, May 1971 (availablefrom Department
of the Navy, Naval Weapons Center, China Lake, CA 93555).

.

3
NWC TN #4565-3-70, VOLS I and II: ‘rSHOTGENERATOR Computer Progrm
VOL I, User Manual: VOL II, Anulyst Manual,” Armament Systems, Inc., ~
and Propulsion Development Deparhent, July 1970 (availdh from
Department of the Navy, Naval Weapons Center, China Lab, CA 93555).



those options called GRID, RIP, MOMENT, VOLUME and AREA that produce
data used in vulnerability analysis.

II. DISCUSSION

A. Card Deck Set-U~

The input data of the GIFT code normally consists of a Control
card, the COM-GEOM description data (which consist of a Title card, a
Target Specification card, Solid Table cards, Region Table cards,

Region RPP Table cards (optional), and Region IdentificationTable
cards), a Declaration card stating the output option desired; and a set
of input cards for the declared option. The cards containing the
Declaration card and the set of input cards for the declared option
can be repeated for as many output options as desired. Figure 1 depicts
the order of the card input for the GIFT code. The general structure
of the input data of the GIFT code is not expected to change. However,
new options are periodically added to the GIFT code which may require
changes to the input data. The input defined in this report exemplifies
the input needed for the GIFT code as of 1 October 1978.

B. Control Card

The Control card, depicted in Figure 2, is the first data card read
by the GIFT code. It sets some of the general variables used throughout
the execution of the GIFT code and options executed during the input
processing of the COM-GEOM data via the GENI portion of the GIFT code.
It should be noted that the Control card described in this report is
different than the one described in BRL Report 1802.

When the COM-GEOM description data is read by the GENI portion of
the GIFT code, it is stored in a large equivalence array called MASTER-
ASTER. If a non-zero number is in Column 2 of the Control card, the
GIFT code will write this MASTER-ASTER array and some constants in binary
form on FORTRAN Unit 4 after the COM-GEOM data has been processed by the
GENI portion of the GIFT code. After the data is written, the following
message is printed: “PROCESSED GEOMETRY WRITTEN ON TAPE 4.”

In subsequent computer runs, the data written on FORTRAN Unit 4 may
be used instead of the unprocessed COM-GEOM description as input for the
GIFT code. A non-zero number in Column 1 of the Control card indicates
that binary data on FORTRAN Unit 4 containing processed COM-GEOM
description data is to be used as input. The computer run time and
printing is reduced by using this option. However, the binary data on
FORTRAN Unit 4 is difficult to change, and should be created only after
it is reasonably certain that the COM-GEOM description does not contain
any errors.

16
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Card

Card

Table

RPP

Card

Table (Optional)

Option Cards

Declaration

Region Identification Table

Target Specification Card

Figure 1. Order of the Card Input for the GIFT Code
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Columns 3-5 of the Controlcard specifies the FORTRAN unit number
of the tape [or equivalent) containing the (COM-GEOM description data.
A numeric zero or a “5” in card COlmS 3-5 indicates the COM-GEOM

description data is to be read from FORTRAN unit 5.

If Column 6 of the Control card is not zero, the contents of the
MASTER-ASTER array will be printed. This option is primarily used by
a computer programmer to “debug” the GIFT code. Table 11 is an example
of the MASTER-ASTER array printout for the COM-GEOMdescription of the
sample target depicted in Figure 3 and listed in Table I.

If Column 7 of the Control card is not zero, a Region Identifica-
tion Table ordered by Region Identification (Item) Code numbers is
printed. The regions with no Item Code number are printed first, fol-
lowed by those with Air Space Code numbers and then those with an Item
Code number. This option is particularly useful for locating a region
or regions when only an Item Code is known or locating regions with
wrong-ItemCodenumbersor withoutItem
orderedRegionIdentificationTable for
SampleTarget.

If Column8 of the Controlcardis
(rectangularparallelepiped)Equivalent

Codenumbers.-Table III is the
the COM-GEOMdescriptionof the

not zero,an orderedRegionRPP
Tableis printed. An RPP

equivalentfor a regionis that smallestRPP solidwhichwould com-
pletelyencloseit. TableIV is an orderedRegionRPP EquivalentTable
for the COM-GEOMdescriptionof the SampleTarget. Referringto Table
IV, the heading“COUNT”is a series of consecutiveintegersstarting
from 1 and endingwith the numberof regionsin the RegionTtile (20
for the SampleTarget). The x, y, and z minimum(lCMIN,YMIN, and ZMIN)
coordinatevaluesof the enclosingRPPsof the regionsare oderedfrom
the largestto the smallest. The x, y, and z maximum(X-MAX,YMAX and
Z?JMX)coordinatevaluesare orderedfromthe smallestto the largest.
The integersin the columnsunder lettersA throughF are the region
numbersthat are associatedwith the preceding XMIN,H, YMIN,YMAX,
ZMIN,~ COIUUITK. Therefore,the orderof the regionsfrom the top
to the bottomof the sampletargetare listedin the columnassociated
with the ZMIN coordinatevalues (labeled E). Likewise the order of the
regionsfrom frontto back of the SampleTargetare listedin the XMIN
associatedcolumn(labeledA] and the orderof the Tegionsfrom leftto
rightare listedin the YMIN associatedcol~ (labeledC).

If Column9 of the Controlcard is not zero,a SolidRPP Equivalent
Tableis printed. The SolidRPP EquivalentTabledisplaysan RPP solid
whichwould completelyencloseeach solidof the COM-GEOMdescription.
TableV is a SolidRPP EquivalentTable for the COM-GEOMdescriptionof
the SampleTarget. Solid12 in TableV never appearsin the Region
Tablepreceededby a plUS (+) siw
of region11 as lf-12~f);therefore,

calculated.

(solid12 appearsin the description
the EquivalentSolidRPP is not

19
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‘l’able1. Lur4-GEOMDescription of the Sample Target

INSAMPLE INPUT FOR GIFT

2020
00
1.0

-6●

0.
-36.
36.
00

-36.
36.

-2!4.

24.

0.

75*
-36.

36.

-36.

36.

6
-10.
-1o.
-1o.
-10.
10.

-lo*
-1oo
10b

-1o.
-20.
20.
-20.
-lo*
10*

-10.
-1o.
-100
-10.
0.
11*
o*
7.5
0.

-7.5
0.

7.5
().

-4.5
2.
4.5
2.
0.

-35.
70.

1.

21.5
40.
75.
75.

-75.
-75.
-1000
-1000
-20.

36.
0.

0.

0.

00

-30.
-30.

-70,
-30.

-70.
-30.

-70.
-30.

-70.
-30.

-30.
-30.

0.
40.
o*
5*
5,
20.
0.

20.
0.

32.

32.

24.

148.
0.

0. STEERING
dHEEL

CENTER
sTkEl+ING
FRONT

3-2

3-3
REAR

4-2
4-3
4-4

sU81sL~

37.

33.5
44.

12.
40 ●

120
12.
48.
12.
20.
48.

-36,
120

12.

12.

12*

5
15.
15*
15.
A5.
150
15.
25.
25 ●

25 ●

35 ●

35 ●

35s
45●

45.
45*
450
450
45*
35●

119
24.
0.

52.
49●

3.

49.
3.

27.

27.

48.

130
o*

o.1 Told
1
2 ARH4

2

3 ARIi5
3
3
4 AI?R8

4

4

6

5 ELL
5
6 RPP
7 I+cc
7
8 RCC
P
Q Rcc
‘+
10 Rcc
10
11 ARS
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
12 dAw
12
13 HE(J
13
14 SPH
15 TLC
15
15
lb TEC
16
lb
17 Ti+c
17
18 TRC
lH
1~ ELL1
19
20 ao~
20

21.5
8.0
21.5
21.5
75.
75.
100.
-75.
-75.
-100.
-1oo.
20.
50.
-75.
60.
12.
60.
12.

-60.
120

-60.
120

-30.
-30.
-30.
-30.
-70.
-300
-30.
-70.
-30.
-30.
-70.
-30.
-30.
-70.
-30.
-30.
-30,
-30.
-70,
0.
0.
0.
0.
o*
l).
2.
0.
0.
2.
-2.
3*
-2.
3.
0.
1A*

-74.
0.

33.5
37.
12.
46 ●

6.
0.

36.
-30.

36.
-360
24.
-24.
00

-.

140UY
dHEEL

120
b.

WHEEL-8. 0.

0. tiHEEL

WHEEL-6. 0.

ENGItNt
11-2
11-3
11-4

11-5
11-6
11-7
11-8
11-9
Al-lo
11-11
11-12
1A-13
11-1*
11-15
11-16
11-17
11-18
11-19
(ENGINE)

15.
15.

-10.
-1o.

150
15.

-10.
10*

-109
10.

25.
25.

35.
35.

-20.
20.

-10s
10.

45 ●

45*

-100
-Ao.

45.
650

11.
00
28.
0.

-11*
o.
0.
0.

Ti?uNK

HtiA()
ARM
15-2
15-3

ARM

16-2

16-3
LEG

-12.
0.

00
2.

-12.
(1.

0.
2.

-12.
.“

0.

-12. LEGo.

(1.0). 0.

(1.0)o.
0,

().
34.

21
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Table I.

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
-1

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16

17
18
19
2(I

1
z
3
4
5
6
7
8
9
10
11

13
14
15
16
17
18
19
20

COM-GEOM Description of the Sample Target (continued)

-1?

-6 -19
-20 -19 -7 -8 -9 -lo

-12

-15 ’16
-13 -17 ’18

10:!
100
100
lC1
100
651
652
653
6!54

2701
111

3031
3031
3031
3031
3031
3031

2
02

STEERING WHEEL
STEERING ShAFT

800Y-FRwT

80t)y-~~AR

BU(38LE

f300Y-CENTEk

WHEEL RIGHT FRuNT

kHEEL LEFT FkoNT

WHEEL RIGHT ~~AR

WHEEL LEFT REAR

ENGINE

OUWY REGION
MAN-Toks()

MAN-HEAU

MAN-ARM

MAN-ARM

MAN-LEG

MAN-LEG

INSIDE AIR (EjL/bRLE
IAISIL)E AIR (13UOY)

1-2
t?
3
4

5-6-1

6-~0-

7

8

9

10
11-12
0
13-15-]
14-13
15
16
17
18
)
20

9
19-

6-]

7-8-9

,7-18

1-1

TOF?
AR134
ARt35
A1’?Bf3
ELL

0 RPP
Rcc

RCC
Rcc
Rcc
ARs
RAW
REC
SPH
TEc
TEc
TRc
TRC
ELL1
80x
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Table II. fvIASTER-ASTERArray Printout for the Sample Target

LECIOY (
( 1)
( +1
( 7)
( lGI
( 13)
( 10J
( 19)

LSOLIO(
(
(
(
(
(
(
[
(
(
(
(
(
(
(
(
(
(
(
(
[
(
(
[
(
(
(
(
(
(
(
(
(
(
(
1
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(

21)
241
27)
30)
33)
36)
391
42)
45)
48)
51)
54)
571
60)
63)
66)
69)
72)
75)
781
al)
84)
071
90)
93)
?6)
99)
102)
105)
108)
1111
114)
11?)
120)
123)
126)
129)
1321
135)
138)
141)
144)
147)
150)
1531
156)
1591
162)
lb5)
lbdl
171)
174)

1- Zil)
21 11$(
70 9s(

113 +3(
134 4$(
441 5$(
472 105(
503 71(

21 - 529)
21.5000 t (
1.0000 3 (
8.0000 $ (
0.0002 $ (
1.0000 s (

21.5000 S (
.9826 S (

-.8533 $ (
-.18+5 $ (

-25.4222 S (
0.0000 s (
0.0000 s (
12.0000 $ (
0.0000 s (
0.0000 s (
-.8214 s (

-d2~1370 $ (
0.0000 $ (
100000 s (

-100.0000 s (
0.0000 $ (
-.9015 $ (
0.0000 $ (
12.0000 s (
-.6660 $ (
0.0000 $ (
0.0000 s (
.0471 $ (

i .0+71 $ (
75.0000 3 (
12.000Q $ (

-3600000 $ (
800000 S (

6000000 S (
0.0000 s (
A2.0000 $ (
12.0000 s {
0.0000 $ (
36.0000 S (
-8.0000 s (

-70.0000 $ (
20.0000 s (
50.0000 s (
0.0000 s (
0.0000 s (
0.0000 s (
000000 s (
0.0000 s (
0.0000 s (
0.0000 $ (
0.0000 s (
0.0000 s (

2)
51
a)
11)
i4)
17)
20)

22)
251
28)
31)
34)
37)
40)
43)
46)
49)
52)
55)
58)
61)
64)
67)
7a)
731
76)
79)
82)
85)
80)
91)
94)
97)
100)
1031
106)
109)
112)
115)
118)
121)
124)
127)
130)
133)
136)
139)
A42)
145)
148)
151)
154)
157)
160)
163)
166)
L69)
172)
175)

32 9s[
95 7$(

Lzcl +s(
141 123(
453 3s(
4a7 63(
515 2s(

O.GOOO s (
0.0000 s (
1.0000 s (
0.000G $ (
0.0000 s (
-01859 $ (

28.919+ $ (
-.4876 S (
.8533 s (

5.0000 s (
0.0000 s (
000000 s (
-.821,4$ (

-82.1370 S (
-05704 s (
.5704 s (

600000 S (
000000 $ (
0.0000 s (
.4327 S (

-04.9097 $ (
O.cooo s (
0.0000 s (
.7459 $ (

-87.9141 S (
48.0000 S (
0.0000 s (
-.0471 s (
.0471 s (

-360GOO0 S (
48.COOO S (
12.0000 s (
0.0000 s (

36.0000 $ (
-8.0000 s (
-60.0000 S (

a.oaoo s t
1200000 s (
1200000 s (
0.0000 s (

-30.0000 s (
1500000 s (
0.0000 s (
Oeoaoil$ (
0.0000 s (
9.0000 s (
0.0000 s (
000000 s (
J.cooo s (
000000 $ (
0.0000 s (
O.GOOO S (

3)
6)
9)

12)
15)
18)

23)
26)
29)
32)
35)
38)
41)
44)
47)
50)
53)
56)
59)
62)
65)
68)
71)
74)
77)
80)
83)
86)
89)
92)
95)
98)
101)
104)
107)
110)
L13)
116)
119)
122)
125)
128)
131)
1341
137)
140)
143)
146)
L+91
152)
155)
15d)
161)
164)
167)
i7a)
1731
176)

49
107
127
429
457
495

9s
1s
4s
8s
10 s
6s

37.0000 s
0.0000 s
0.0000 s
4.0000 s
0.0000 s
000000 s
-.1845 S

-25.4222 S
-.4876 S
100000 s

75.0000 s
1.0000 s
-.5704 s
-.821+ s

-88.9817 S
0.0000 s

-L.aooo s
75.0000 s
000000 s
.9015 s
4327 S

-64:9097 S
1.0000 s
0.0000 s
0.0000 s
.0400 s

0.0000 s
0.0000 s

-75.0000 s
36.0000 S
60.0000 S
0.0000 s
1200000 s
12.0000 s
O.GOOO s

-36.0000 S
8.0000 s

‘60.000J S
0.0000 s

12.0000 s
-29.0000 s
4500000 s
a.000o s
0.0000 s
000000 s
0.0000 s
Ooodo(l s
0.0000 3
0.000a s
a.000s %
0.0000 s
0.0000 s
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Table II.

(
(
(
(
(
(
(
[
(
(
(
(
(
(
(
(
(
(
[
(
(
(
(

(
[
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(

(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(

177)
Lao)
183)
ldb)
189)
L9Z)
1951
198)
Zol)
Zo+)
207)
Zlo)
213)
216)
219)
2221
225)
228)
231)
234)
237)
240)
263)
2*6)
249)
252)
255)
Z56)
261)
2641
267)
270)
273)
276)
279)
282)
285)
2881
2911
29+)
Z97)
300)
3031
306)
309)
3121
315)
318)
321)
32+)
327)
3301
333)
336)
339)
34Z)
3+5)
348)
351)
354)
357)
360)
363)
366)

MASTER-ASTER Array Printout for the Sample Target (continued)

0.0000 3 (
0.0000 3 (
0.0000 $ f
0.0000 5 (
0.0000 s (
0.0000 3 (
000000 s (
000000 $ (
0.0000 s (
0.0000 s (
0.0000 $ (
0.0000 s [
0.0000 $ (
0.0000 s (
0.0000 3 (
000000 s (
0.0000 $ [
0.0000 s (
15.0000 $ (

-10.0000 s (
-30.0000 $ (
-lCOOOO s (
15.0000 $ (

-10.0000 s (
-7090000 $ (

0.0000 $ (
15.0000 $ (
10.0000 $ (

-30.0000 s (
-1.0000 s (
1500000 s (

-10.0000 $ (
-30.0000 $ (

0.0000 s (
15.0000 s (

-10.0000 $ (
-7000000 s (

1.0000 s (
25.0000 s (
10.0000 s (

-2000000 s (
0.0000 s (
15.0000 3 (

-10*OOOO s (
-30.ooao s (

1s0000 s (
3500000 s (

-ioooooo $ (
-7000000 s (

0.0000 $ (
25.0000 $ (
2000000 $ (

-30.0000 s (
1.0000 3 (

3500000 $ (
-10.0000 s (
-30.0000 s (
-1.0000 s (
35.0000 $ (

-10.0000 3 (
-7000000 3 (

100000 $ (
45,0000 3 (
2000000 $ (

17e)
181)
1841
187)
190)
i93)
1961
199)
2!22)
205)
200)
211)
21+)
217)
Z20)
223)
2261
229)
232)
Z35)
Z38)
Z4L)
2++)
Z47)
250)
253)
256)
259)
Z62)
265)
268)
271)
274)
277)
280j
283)
286J
289)
292)
295)
298)
301)
304)
307)
313)
313)
316)
319)
322)
325)
328)
331)
334)
337)
340)
343)
346)
349)
35Z)
355)
358)
361)
364)
367)

2.GL.)00
0.0000
0.0000
0.0000
a.oaoo
0.0000
o.Jaoo
0.0000
0.0000
0.0000
0.0000
O.cdoo
000000
0.0000
0.0000
0.0000
0.0000

-30.0000
-1.0000
A500000

-10.0000
-70.0000

0.0000
15.000G
loooaoo

-30.0000
-1.0000
15.0000

-1000000
-3000000
-1.0000
15.0000

-10.0000
-7000000

100000
Z5.GOOO
1000000

-70.0000
0.0000

15.0000
10.0000

-3000000
-1.0900
25.0000

-Lo.000o
-30.0000

0.0000
Z5.0000

-20.0000
-70.0000

1.000G
35.0000
10.0000

-3i3.cooo
0.0000
25.0000

-Zo.000o
-300GOO0

1.0000
45.0000

-ZQ.0300
-70.0000

0.6000
35.CJ90

s{
3(
S(
S(
S(
S(
S(
$(
S(
S(
S(
S(
$(
S(
S(
S(
$(
S(
$(
S(
$(
S[
S(
S(
S(
$(
$(
S(
5(
$(
S(
S(
S[
$(
s{
S(
$(
$(
5(
$(
S(
$(
$(
$(
3(
S(
S(
$[
$(
$(
$(
S(
$(
$(
$(
S(
$(
$(
S(
$(
S(
$(
$(
$(

179)
162)
185)
1881
191)
i94)
197)
200)
2C3)
206)
209)
212)
Z15)
218)
221)
Z24)
Zz?)
230)
233)
236)
Z39)
Z42)
Z%5)
Z%8)
2511
254)
257)
260)
Z63)
2661
269)
272)
275)
Z781
281)
Z8%)
287)
2901
Z93)
296)
299)
302)
3051
308)
311)
314)
317)
320)
323)
326)
329)
332)
335)
338)
341)
344)
347)
350)
353)
356)
359)
362)
365)
36I3)

0.0000 s
0.0000 s
0.0000 s
0.0000 s
0.0000 $
i).000o s
0.0000 s
0.0000 s
0.0000 s
a.acoo $
0,0000 s
0.0000 s
0.0000 s
0.0000 s
0.0000 s
0.0009 s
0.0000 s

-10.0900 s
-30.0000 s
-100000 s
15.0000 s

-10.0000 s
-30.0000 s
-1OOOOQ s
15.0000 s

-10,0000 s
-30eoaao s
-1.0000 s
15.0000 s

-10.0000 s
-30.0000 s

1.0000 s
25.0000 S

-Loooooo s
-70.0000 s

0.0000 s
15.000(3s
10.0000 s

-30.0000 s
1.0003 s

25.0000 s
-10.0000 s
-30.0000 s
-1.0000 s
Z5.00G0 s

-2000000 $
-70.0000 s

1.0000 s
3500000 s
10.0000 s

-70.0000 $
0.000a s
25.0000 S
Zo.000o s

-30.0000 s
-1.0000 s
35.0000 s

-20.0000 s
-30.0000 s

0.0000 s
3500000 s

-Lo.000o s
-70.0000 $

l.aooa s
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Table 11. MASTER-ASTER Array Printout for the Sample Target (continued)

(
(
(
(
(
(
(

(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
{
(
(

369
372
375
378
381
3a+
387
390
393
396
399
402
405
4t28
411
414
417
420
423
426
429
432
435)
43t3)
4411
4441
447)
450)
453)
456)
459)
462)
465)
468)
471)
474)
477)
480)
433)
4861
489)
492)
495)
498)
501)
504)
507)
513)
5131
516)
519)
522)
525)
528)

LREGO (
( 530)
( 533)
( 536)
( 5391
( 542)
( 545)
( 548)

-70.0000
000000
3500000
10.0000

-30.0000
-1.0000
45,0000

-10.0000
-30.0000
-1.0000
4500000

-10.0000
-70.000cl

1.0000
45.0000
1000000

-3000000
-1.0000
45.0000

-10.0000
-70.0000

0.0000
0.0000
40.0000
O.odoo
O.JOOO
000000
5.0000
0.0000
5.0000
49.0000

-1200000
0.0000
1.0000
2.2000

49.0000
-12.0000

0.0000
100000
2.0000

2?.0000
-12.0000
-2.0000
32.0000
3.0000
0.0000
0.0000
.0505
.0505

0.0000
L48.00Q0
0.0000
0.0000
1300000

533 - 549)
550 2
554 1
565 1
568 1
571 5
579 1
582 1

S(
S(
$(
$(
s{
$(
3(
$(
3(
$(
S(
S(
S(
3(
$(
5(
5(
S(
$(
S(
S(
S(
$(
S(
5(
$(
3(
S(
S(
S(
$(
I(
3(
S(
S(
S(
$(
S(
S(
S(
S(
$(
5(
S(
3(
S(
$(
S(
S(
S(
S(
S(
$(
3(

3(
$(
S(
3(
S(
S(
S(

370)
3731
376)
379)
382)
385)
388)
3911
3961
397)
400)
403)
406)
409)
412)
415)
418)
421)
424)
427)
430)
433)
436)
+39)
442)
4451
448)
451)
454)
457)
460)
463)
466)
469]

472)
475)
478)
481)
464)
4d7)
490)
493)
496)
499)
502)
505)
508)
511)
514)
517)
522)
523)
526)
529)

531)
534)
5371
540)
543)
546)
5+9)

Lo.cooo s
-30.0000 s

leGaoo s
45.0000 s

-2C*OOO0 s
-30.C200 3
-1.0000 $
45.COOO s

-10.0000 s
-70.0000 s

1.0000 s
45.0000 s
10.0000 s

-30.0000 s
-1.0000 s
45.0000 s

-10.0000 s
-3000000 s

6.GOOO S
45.GOOO s
0.6000 s

-11.0000 s
11.0000 s (
0.0000 s (
0.0000 3 (
O.aaoo s (
7*500J s (
0.G900 s (
O.cooo s (
O*COOO 3 (

20.GOOO s (
1.GOOO $ (
0.0009 s (
300000 s (
OOGOOO s (

20.0000 s (
1.0000 s (
0.0000 $ (
3.0000 $ (

-2.0000 s (
32.OaOO S (
3.0000 s (
4.5000 $ (
0.0000 s (
Z.oaoo s (

48.0000 S (
Oocooo s (
-.G505 s (

●0505 s (
0.0000 s (
O.cooo s (

-350COO0 3 (
Cooooo s (
3400000 s (

552 Ls(
555 3$(
566 13(
569 2s(
576 2s(
589 1s(
583 1s(

371
374
377
38C
383
386
389
392
395)
398)
401)
404)
407)
410)
413
416
419
422
425
428
431
434
437)
+40)
443)
445)
%49)
452)
455)
458)
461)
464)
467)
470)
473)
476)
4791
+82)
4a5)
488)
491)
494)
497)
500)
503)
506)
509)
512)
515)
518)
521)
524)
527)

532)
535)
538)
541)
544)
547)

45.0000 s
20.0000 s

-30.dooo s
0.0000 s

35.0000 s
-10.CIOOO s
-30.0000 s
-1.0000 s
45.OCCO s

-10.0000 s
-30.0000 s

-1.0000 s
45.0000 s

-10.0000 s
-30.0000 s
-1OOCOO s
4500000 s

-1000000 s
-30.0000 s

5.0000 s
35.0000 s
11.0000 s
ilooooo s
0.0000 s
24.0000 S
28.0000 S
O.GOOO s
O.GOOO s

52.OCOC S
-705000 s
000000 s
o.oaGo s
a.gooo s
200000 s
7.5000 s
000000 s
000000 s
9.00C0 s
2.0000 s

-4.5000 s
0.0000 s
2.0000 s
27.0000 S

-12.0000 s
0.0000 s

●C)+17s
0.0000 s
9.0000 s
1.OCOO s

-7400000 s
100000 s

70.0000 $
1.0000 s

553 1s
558 7s
567 1s
571 0s
57a 1s
sal 1s



Table II. MASTER-ASTER Array Printout for the Sample Target (continued)

LREGL (
( 550)
( 553)
( 556)
( 559}
( 562)
( 505)
( 56a)
( 571)
( 574)
( 577)
( 580)
[ 583)

LREG/ltI(
{
(
(
(
{
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
[
(
(
(
(
(
{
(

55a -
4
4
a
d
8
*
4
4
3
8
6
4

584 -

583)
1s(
3s(
63(

203(
85(
7s(

103(
13s(
i7i(
13s(
17$(
20s(

7031
584) 20.5000 s (
587) 9.0000 s (
590) 21.5000 s (
593) 6.0000 s (
596)
599)
602)
605)
6oal
511)
614)
617)

75.0000 s
36.0000 3

-100.2000 i
36.0000 s

-25~0000 s
15.OJOO 3

-75*ooilJ s
36.0000 s

620) 48.0000 $ (
623) -280aOO0 s (
626) 4d.000o 3 (
6291 36.0000 3 (
632) -7200000 s (
635) -28.0000 s (
638) -72.0000 s (
641) 36.0000 $ (
644) -70.0000 $ (
447) 20.0000 s (
650)***********4** s (
653)************** s (
656) -5.0000 3 (
659) 705000 s (
662] -5.0000 s (
665) 5.0000 s (
658) 000000 3 (
671) -5.5000 s (
5741 0.0000 s (
677) 9.5000 $ (
680) -3.0534 s (
683) -1.5000 s (
686) -3.0534 $ (
6d91 7,5000 s (
6921 -~4*()~oQ $ (

695) i<.GCCG i i
6981 -74.0000 $ (
7011 35.0000 s (

LREGON( 70+ - 823)
( 704) 123(
( 707) d%(
( 71a) L5S(
( 713) 17s(
( 716) 13s(
( 719) 9$(
( 722) b~(

551)
554)
557)
560)
563)
566)
569)
572)
575)
578)
581)

585)
588]
591)
594)
597
600
603
506
6G9
61.2
615
610
621)
624)
627)
630)
633)
6361
639)
642)
545)
648)

2$(
4$(
19s(
19s(
95(
8$(
lis(
15s(
18S(
15$(
18$(

22.5000
28.0004
40.0000
33.5000

Loo.cooo
12.0000

-750COO()
12.0000
25.0000
33.GOOO
75.0000
12.0000
72.09G0

.0000
72.0000

.Cooo
-48.0000

.0000
-+8.0000

.GOOO
-30.0000
1500000

b5~)********t*****
654]**************
657) 5.0000
660) 24.003iJ
663) 5.0000
666 ) 47.0000
669) Zo.oiloa
672) 35.5000
675) 20.0000
678) 35.5000
681) 30.7022
684) 13.1273
687) 30.7022
690) 13.1273
593) 24.0000
3;6) 3ft.oJoo
099) 7400000
702) 13.0000

$(
3(
5(

S(
S(

S(
S(
S(
S(

S(
3(

$(
S(
St
S(
S(
S(
$(
S(
%(
5(
3(
S(
S(
S(
S(
St

$(
S(
S(
S(
$(
S(
S(
S(
S(
S(
$(
S(

S(

705) 3s(
7aa) 2$(
711) 15s(
714) i~$(
7i7) 5s(
720) 10s(
723) 4s(

552)
555t
558J
561)
564)
567)
570)
573)
576)
579)
562)

586)
589)
592)
595)
598)
601)
604)
6G7)
610)
613)
616)
519)
622)
625)
6281
631)
634)
63?)
640)
543)
646)
649)

4 2s
+ 5s
4 5s
8 7$
8 la $
t 9s
; 12 s
8 10 s
4 14 s
4 16 S
4 19 s

-9.0000 s
46.0000 S
-600000 S
44.0000 s

-36.0000 S
48.0000 S

-36.000S S
+8.0000 $

-15.0000 $
63.0000 $

-36.0009 S
48.0000 S

-36.0000 S
Z6.0!,2Q!2 s
28.0000 S
2+.0000 s

-36.0000 $
24.0000 S
28.COOO s
24.0000 s

-20.0000 $
45.b)ooo $

652)************** $
655)************** s
658) -7.5000 $
661) 52.0000 S
664) -5.0000 $
667) 57.0000 $
670) -9.5000 s
673) 52.0000 s
676) 5.5000 s
679) 52,0000 S
682) -7.5000 5
685) 29.8090 S
688) 1.5000 s
691) 29.ao90 s
694) -14.0000 s
697) 62.aooo $
700) -35.0000 s
703) +7.0000 $

706) 7s
709) 1s
712) 18 s
7151 13 s
71a) 11 s
721) 20 s
724) 12 s



Table II. MASTER-ASTER Array Printout for the Sample Target (continued)
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(
(
(
(
(
(
(
(
(
(
(
(

725)
7281
731)
734)
737)
740)
743)
746)
749)
752)
755)
758)
761)
754)
767)
770)
773)
776)
779)
782)
785)
788)
791)
794)
797)
800)
ao3)
806)
8091
812)
815)
818)
321)

LENRPP(
( 824)
( 13271

LIRFO (
( 8301
( 833)
( 8361
( 8391
( 842)
( 845)
t 848)

43[
11$(
163(
19$(
17s(
7$(
3$(

10$(
14$(
13s(
19s(
20s(
6S(
125(
15$(
23(
Ls(
53(
63(
4s(
1+s(
19s(
13(

18s(
$s(
7s(

10s(
Los(
18S(
11$(

4$(
16$(
A4$(

82+ - 8291
-10000000

36.0000

830 -
40
100
651
654

3031
3031

0

849)
o
0
0
0
0
0
2

S(

S(

S(
S(
S(
$(
$(
$(
$(

726)
729)
732)
735)
738)
741)
744)
7471
750)
753)
756)
7591
762)
765)
768)
771)
774)
777)
7801
783)
786)
789)
792)
7951
798)
801)
804)
8071
810)
913)
816)
819)
822)

825)
828)

831)
834)
a37)
8+0)
843)
846)
849)

103(
14s(
15s(
5$(
2s(
20$(
12s(
16S(
2s(
1s(
5$(
4s(
9s(
7$(
17$(
183(
16$(
113(
31(

10$(
16S(
2s(

13$(
17s(
3$(
8S(
12s(
9s{

17$(
1$(
6$(
13s(
19s(

1s000$00 $ (
.0000 s (

1341 0s{
101 0s(
652 0s(

2791 0s(
3031 0s(
3a31 0$(

J 23(

727)
730)
733)
736)
739)
742)
745)
746)
751)
754)
757)
760)
763)
766)
769)
772)
775)
778)
781)
784)
797)
790)
793)
796)
799)
8021
805)
808)
all)
814)
817)
820)
823)

8261
829)

8321
835)
838)
841)
844)
847)

9s
13 s
1s

18 s
9s
6S
a5
id s
17 s
15 s
LA s
7s
3s
9s
14 s
13 s
19 s
20 s
9s
12 s
15 s
5s

11 s
20 s
6S
9s
8S
7s
2s

20 s
3s

15 s
5s

-36.i)OOO $
63.0000 S

100 as
100 0s
653 0s
111 0s

3031 0s
3031 0s

FOIJNO 1 UARNIN6(S) IN GEOMETRY DESCRIPTION

TIME FOR INPUT PROCESSING .255 SECONOS

LEAVE GENI

END OF RUN
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If Column 10 of the Control card is not zero, the Solid, Region,
Region RPP Equivalent and Region Identification Tables are not printed.
Table VI is an example of the output (compressed for display) when this
option is used with the COM-GEOM description of the Sample Target.

The tolerance for overlaps (TOL) and the tolerance for line-of-sight
(TOLLOS) are specified in card columns 31-40 and 41-50, respectively, of
the Control card. Tolerance for overlaps is the maximum distance along
a ray two or more regions can occupy the same locati~n without generating
an error. Tolerance for line-of-sight is the maximum distance along a
ray or gap between two components will be ignored. Previously stated in
BRL 1802, these variables were fixed at .0001 and could only be changed
by altering the GIFT code.

The Void Space Code, the Phantom Item Code and the Signal Code for
end of components along a ray are specified in card columns 51-S5, 56-60
and 61-65, respectively. If the value of these numbers is equal to zero,
the values of 1, 111 and 9 are assigned to the Void Space Code, the
Phantom Code and the Signal Code for end of components along a ray,
respectively. These variables will be discussed in more detail later in
this report.

c. GENI Output ~

The GENI portion of the GIFT code reads, performs geometry tests,
processes and stores the COM-GEOM target description data. Table VII
contains the output of GENI for the Title card, the Target Specification
card and Solid Table of the COM-GEOM description of the Sample Target.
Large capital letters (A-F)are added to the printout to identify
sections. The first line labeled “A” is a print of the first 60 card
columns of the Title card of the COM-GEOM description. The second line
labeled “A” between parenthesis is a print of Columns 79 and 80 of the
Title card. The data in columns 79 and 80 of the Title card represent
the units (IN = inches) that the COM-GEOM description data is described
and is not mentioned in BRL Report 1802. The three lines to the right
of “B” are the number of solids, regions and “surrounding RPPs” speci-
fied by the Target Specification card.

The heading “DESCRIPTION OF SOLIDS” labeled “C” precedes the lines
of the printout containing the Solid Table data. The solid numbers
punched on the Solid Table input cards are printed next to a sequential
number generated by the GIFT code (1 1, 2 2, 3 3,..., 20 20). When a
generated number differs from the solid number, an error in the number-
ing or in the ordering of the Solid Table cards exist.

The two lines preceded by “D” are storage location numbers. The
three lines preceded by “E” display the storage requirements for each
solid type in the Solid Table. For example, in the “RPP” column, the
number of RPPs is 1 and the number of words of storage for the RPPs is 6.
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Table VI. Output Generated for the Sample Target when the No Print Option
is Specified on the Control Card (Compressed for Display)

GIFT PROGRBM - CDC VERSION

PROGRAM SET 1977 AUG 11
EXECUTION nATE / TIME 09/18/78 / 14s4?s330

BEGIN tkECtlTION

oPTION SET T{) SUPPRESS GENI PROCESSING PRINTOUT

ENTER GtNI TO PROCESS GEOMETRY

TITLE - SAMPI.F INPUT FOR GIFT

TARGET UNIT< (IN)

NO. OF I?FCTANGULAR PARALLFLEPIPFnS O

NO. OF %oLIOS 20
MAX NO. OF REGIONS 20

LOCATION OF SOLID POINTERS L1300Y =

LOCATION OF SOLID DATA LSOLID =

RPP (3OX SPH RCC

N11M13EH 1 1 1 4

%TORAGE 6 15 & 28

STORAGE FOP SOLID DATA

STUHAGE FOR SOL1O POINTENS

TOIAL STORAGE FOR SOLIDS

LOCATIUN OF REGION POINTERS

LOCATION OF REG1ON LIST

NUMHER OF nFSCRIPTORS

5TW+AGE FOD pEGION POINTERS

TOTAL STORAGE FOR REG1ONS

REGION XMIN

LREGD =

LREGL =

REGION RPP

1
21

RFC TRC ELL RAW ARtl TEC TOR ARS

1 2 2 1 3 2 1 1
12 16 24 12 63 30 11 Z8M

509

20

5?9

REGION COMEINATION DATA

530
550

35
20

55

FWIVALFNTS

XMAX YMIN YMAX ZMIN

. . DiagnOStiC . . THE FOLLOWING REGIONS ARF NULL

LOCATION OF REG1ON RPP EQUIV LHEGMM = 585

LOCATION OF RF.GION LIST LREGON = 705

INDEX FUR WI(IOLE OF LIST MIODLE = 16

TOTAL STORhGE FOR RFGION MIN ANO MAX = 240

ENCI.OSING RPp

XMIN XMAX YMIN YMAX 7MIN

-100.00000 100000000 -36.00000 36.00000 .00000

LOCATION OF ENCLOSING RPP LENRPP = R25

IDENTIF1CATION TAETLE
UFGIO14 ITEM SPACE DESCRIPTION

LOCATION OF IDENT TABLE LIRFO = 1131

STUI?AGE FOR IDENT TABLE 20

Z?4AX

ZMAX

63.00000

LOCATION AIPHA REG DESCRIPTION LDFS = Qll

STORAGE FOR ALpHA REGION DESCRIPTION no
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Table VI. Output Generated for the Sample Target when the No Print Option
is Specified on the Control Card (Compressed for Display)(Con’t)

STORAGE SUMMARY

NUMBER OF sOLIOS

LUCATIUN OF SOLITI POINTERS

LOCATIUN OF SOLID DATA

RPP 80x
NIIML!ER 1 1
%TORAGE 6 15

STORAGE FOm SOLID DATA
STORAGE FOR SOLID POINTERS

TOTAL STORSGE FUR SOLIDS

NUMBER OF PFGIUNS

LOCATIUN (W REGION POINTERS
LOCATION OF REGION LIST

NUMBER OF nFSCRIPTORS

STORAGE FOI? PEGION POINTERS
TOTAL STORAGE F(JR REGIONS

LOCATION OF REGION RPP EWIV
LOCATION OF REGION LIST

INOEX FOR MTODLE OF LIST

LBODY =

LSOLID =

SPH RCC

1 4

4 28

LREGD =

LREGL =

LREGMM =

LREGON =
MIDDLE =

TOTAL S70RAGE FOR REGION MIN ANO MAX =

LOCATION OF ENCLOSIN(3 RPP LENRPP =

LOCATION OF 10ENT TABLE LIRFO =
STORAGE FOR IOENT TAHLE

LOCATION OF RIN STORAGE LRIN =

LOCATION OF ROUT STORAGE LROT =

LOCATION OF SURFACES/RAY NUM LIO =

LOCATION AIPI+A REG DESCRIPTION LOES =
STORAGE FOn ALPHA REGION DESCRIPTION

LOC NEXT AvAILABLE STORAGE LEGFOM *

TOTAL STORAGE FOR GEOMETRY DATA
TOTAL MORKTMG STOf?AGE

TOTAL STOR4RE ALPHA REGION DESCRIPTION
TOTAL STORAGE IN MAsTER-ASTER

20

1

2$

REC TRC FLL UAW ARB TEC TOR AR S

1 ? 2 1 3 z 1 1
12 16 74 Ii? 63 30 11 28M

509
20
529

20

530
550

35

20

55

585
705

16

?40

fli?5

R31

20

851
871
R91

911
80

99 I

650
60

80

990

.

FOUNO 1 wARNING(S) IN GEOMETRY DESCRIPTION

TIME FOR INPUT PROCESSING ,056 SECONDS

LEAVE GEN1
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The RCC column may be interpreted as: “4 RCCS were used which required
28 words of storage; therefore, 28 divided by 4 or 7 words of storage is
required for each RCC.”

The three lines following “F” display the storage requirements for
the Solid Table. The “TOTAL STORAGE” which is probably the only one of
interest to most users, states that S29 words of storage were required
for the Solid Table of the COM-GEOM description of the sample target.

Table VIII displays the Region Table for the COM-GEOM description ,
of the Sample Target as printed by GENI. The twenty lines following the-”;-
line “REGION COMBINATION DATA” is the Region Table data. The GIFT code - ;
generates a number which is printed next to the region numberas they
appear on the input cards. A difference between a generated number and :
an inputted region number indicates errors in the numbering of the :-c.
Region Table.

.-,.

The Region Table data is followed by storage and location numbers. ‘ ,
The total storage for the Region Table of the COM-GEOM description of ‘“‘..
the Sample Target is 54 words. ..

. .

Table IX displays the Region RPP Table created for th~.COM-GEOM
description of the Sample Target. In the far right column of”Table IX, ‘
the word “COMPUTED” is printed when the RPP values for the region was
computed by the GIFT code. The word “INPUTTED” is printed when the .,
XMIN, XMAX, YMIN, WAX, ZMIN and XMAX values are read from an inputted - <
Region RPP card. The line for region 12 contains values too”~arge for ‘ c
the format which indicates that it is a null region. The RPP valties :- ,
for any purposely defined null region are meaningless; however, if the ‘
null diagnostic message is unexpectedly printed for a region, either “’”‘
the recorded values of solids referenced by the region or the data ,, ~
within the region’s description is in error. The values within the ‘.

region RPP Table provide the x, y, and z location of each region”..- The ~~
user should review this table to ensure that every region is’”corpectly‘
located. The two lines after the heading “ENCLOSING RPP” provide the ‘-o’
dimensions of an RPP which encloses or contains the entire target: the ~ :
minimum x is -100.0, the maximum x is 100.0, the minimum y is ‘-36,0,the
maximum y is 36.0, the minimum z is 0.0 and the maximum z is (i3.0:.The ~
x, y and z valuesfor the “ENCLOSINGRPP” are the smal”laslXMI~,~,~MIN, “---
and ZMIN,and the largestXMAX,YMAX, and ZMAX in the RegionRPP:Equivalent
Table;thus,thesevaluesappearin the lastrow of th’e-~rdepedRegion ‘:”
~PP EquivalentTable (TableIV, row where “COUNT”is 20). - : . “

,.. -.,

Table X displays the Region Identification Table 0~ the COMW~EOM
description of the Sample Target. A review of the figu~e.is recw~
mended because it can help detect air space and item c@lw number~j~h?t
are incorrectly recorded in the Region Identification Table. ‘“’

Table XI is the Storage Summary Table for the COM.-GEQMdescription
of the Sample Target. The Storage Summary Table lists the storage and
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Table XI. Storage Summary Table for the Sample Target

STORAGE SU1’lHARY

NUflBtR (JF S01105

LUCATION OF SOLID
LOCATION OF SOLID

NUM8ER
STORAGE

STURAGE FOR SOLID
STORAGE FOR SOLID
TOTAL STORAGE FOR

POINTERS
OATA

RPP Box
1 1
6 15

OATA

POINTERS

SOL1OS

NUNBER OF REGIONS

LOCAliON OF REGION POINTERS
LOCATION OF REGION LIST

NUf18ER OF DESCRIPTORS
STORAGE FOR REGION POINTERS
TOTAL STORAGE FOR REGIONS

LOCATION OF REGION RPP EQUIV
LOCATION OF REGION LIST
INOEX FOR tlIOOLE OF LIST

I.BOOY =
LSOLIO =

SPH Kcc
1 4
4 28

LREGO =
LREGL =

LREGtlll “
LREGON =
llIOOLE =

TUTAL STORAGE FoR REGION fIiN ANO PIAX ~

LOCATION OF ENCLOSING RPP LENRPP ●

LOCAIION OF IDENT TABLE LIRFO =
STURAGE FOR XDENT TA8Lf

LOCATION OF RIN STORAGE LRIN =
LOCATION OF ROUT STORAGE LROT =
LOCATION OF SURFACES/RAY NUfl LIO m

LOCATION ALPHA REG DESCRIPTION LOES =
STORAGE FOR ALPHA REGION DESCRIPTION

LOC NEXT AVAILABLE STORAGE LEGEdt’1 =

TOTAL STORAGE FOR GEoflETRY OATA
TOTAL wORKING STORAGE
TOTAL STORAGE ALPHA KEGION OESCRXPTION
TOTAL STORAGE IN HASTER-ASTER

20

1
21

RtC TRC ELL RAw ARB TEC TOR ARS
1 2 2 1 3 2 1 1

12 16 24 12 63 30 11 288

509

Z@
529

20

530
550

34
20
54

584
704

16
240

824

830
20

850
870
890

910
80

990

849
60
83

983

40



9
location of the different tables of the COM-GEOM description. The

storage numbers can be used to determine the minimum number of computer

words required for the MASTER-ASTER array to store the target descrip-
tion input data. Three values must be computed to determine the mini-

mum memory size required for the target description input data. The

first minimum storage value is equal to the value of LDES minus one.
For the sample target, the first value is 909. The second minimum

storage value is equal to the Product six ‘imes (x) ‘he ‘umber ‘f
solids plus the value of LREGON minus one. For the sample target, the
second value equals 6 x 20 + 704 - 1 = 823. A computer constant (K) is
required to compute the third value. For the CDC computer, K equals S;
for the UNIVAC computer, K equals 8; and for the IBM computer, K.equals
11. The third value is equal to the product of the constant K times (x)
the number of regions plus the value of LRIN minus one. The third mini-

mum storage value for the COM-GEOM description of the sample target
using the CDC computer equals 5 x 20 + 850 - 1 or 949. The largest of
the three values is the minimum value that the variable NDQ and the
ASTER array (discussed in BRL Report 1802) can be assigned when the
Ordered Region IdentificationTable option (Column 7 on Control card)
is specified. When the Ordered Region Identification Table option is
not used, the variable NDQ and ASTER array must be equal to or larger
than the maximum of the first two values. If the storage of the alpha-
numeric data (Columns 41-80) of the Region Identification Table is
desired, the minimum value of NDQ is equal to LDES plus K-1 times the
number of regions minus one. The minimum storage value for the alpha-

numeric data of the Region Identification Table of the COM-GEO~l
description of the sample target using the CDC computer is 910 + (S-1)
20 - 1 or 989.

D. GENI Checking Process

As the GENI portion of the GIFT code checks the COM-GEOM descrip-
tion, a warning or error message may be printed. A warning message
notifies the user of a potential problem in the COM-GEOM data and that
a change may be necessary. A warning does not terminate the execution
of the GIFT code. However, an error will terminate the execution of the
GIFT code and the COM-GEOM description will necessarily have to be
changed.

Table XIII contains a printout of a Solid Table listed in Table
XII which has errors introduced to display warning messages. Comparing
the code generated solid numbers to the input solid numbers (1 12, 2 18,
3 179“””? 8 4) reveals that the input solid numbers are not consecutive.
The code generated and input solid numbers can differ only when the
purpose of a run is to test the Solid Table for errors. The remaining
messages printed in Table XIII are explained in the paragraphs which
follow.

I
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Table XIII. GENI Output

ENTER GENI TLJ PkflCESS GEOMFTRY

TITLE - b SUL105 {ISED TG CENkkAlt

TARGET UNITS ( )

of a Solid Table Containing Warning \lessages

kARNIN(J MESsA6E$

h(l. OF PECTAN6ULAR PARALLELEPIPEOS o
NO. Of SOL~Ds 8
HAY N(J. OF RtGIEINS 3

NO RPP OATA .

5 13 REC

b lt TEC

7 21 TEC

84 AltB8

DESCRIPIILN CF SOLIDS

1 lZ RAw -7C.90(.9 3.0000 35.occ4b O.ocioo lA.OCGO 11.0000
11.bbco 11.GOOO 11,3(JG0 40.GGGO O.OQGO G.0G60

uAkNINb Iti OESCKIPTION OF RAw S0110 NIJNBER 1
VECTOk 0.0000 11.otJJQ 11.0000 1S NOT PERPEhDICULAR TO

VEC1OR J1,GGCO 11.0000 11OOGO(JulTH1h .5 DEGREES
ERROR IS >4.736 OEGREES

uARNING IN DESCRIPTION Of RAk S0110 NUMBER
iECTOK

1
1100000 11.ocltio 11.GGOO 1S NGT PERPtNuICULAR TO

VECTC!H 4000000 000600 O.OCOO NITHIN .5 DEGREES
LPROR 1S 35s264 DtGPEES

2 16 TRC -2.JGO() 4.5000 27.0000 32.0000 G.000o -12.0000
2.0000 2.0000

liAOIUS OF BASE .EQ. RADIUS OF TOP - CYLINDER

3 17 TRC -2.i)ooG -4.500G 27.CIOOO 32.0000 G.oobo -1200000

0.0060 2.00G0

RADIUs OF BASE .LT. RAOIUS OF TOP - CONE 1S UPS1OE DOkN
RAOIUS OF TOP ,EO. O (APEX)

4 15 TEC !).LJ06D -7.5000 49.t)clob 2000000 0.0000 -12.0000
O.CJOOC 0.0000 3,00C0 0.00G0 3.GCU6 O.ucl(lo
1 .UOGO

flAJOR AXIS .EO. tIINDR AXIS - BASES ARE CIRCULAR
AxES Of BASE ●EQo AXES OF TOP - CYLINDER

0.0000 C.OCGO 24.00C0 0.0000 0.0000 Z6,QOOC

o.ot)LG 7.50CG O.CGOO 7.5060 G.000o O.GGUC
MAJOR AXIS .EQ. HINORAXIS- dASES ARE CIRCULAR

Q.od60 7.5000 49.0000 2U.OGOO GOC600 -12000GQ
0.0090 0.0000 3.00LG O.OGOO 2.6600 0.CU09

● 7CGC
AXES (3F BASt .LT. AXES OF TOP -

-2000LC

CONE IS UPSIOE 00uN

-4.5000 27.GCCO 32.0i2U3 L1.ooco

0.000c

0.0000

O.oiloo 3.OGCO 0.0000 3.OCLO

1.50L0

G.G60C

tlAJOR AXIS .EQ. IIINOR AXIS - BASES ARE CIRCULAR
Ht16HT VtCTOR 1S PERPtNDICULAk TO BASE

-75.GGOG -36.0006 120000(1 -75*Clo60 36.6000 L2.GLJL
-75.3000 36*OOG6 4b.o13Go -75.cfaod -3boC200 4u.GaiJG

-1OO.CJOGG -24*UOCG 1200G60 -100.0000 Z4*UGO0 12.0000

-1OO*OOOCJ 20.COCC 24.0000 -10000000 -2+.0000 20.GGOG
1234 5678 1584 2376 1265 4378

WARNING IN DESCRIPTION OF ARB SQLID NUMBER 8
UAPNING IN DESCRIPTION Of FACE ~ (2376)

FGUR POINTS NOT IN A PLANE DN. 3.369

wARNING IN DESCRIPTION OF ARE SOLID NUMBER

WARNING IN OESCPIPTION OF FACE 6 ( 4 3 788)

FOUR POINTS NOT IN A PLANE ON= 2.8~6

LOCATION Of SOLIO POINTERS LBODY = 1
LOCATION Of SOLIO OATA LSolID = 9

PPP Box SPH Pcc I?EC TRC
NutlOEF G o 0 c 1 2
STOQAGE o 0 c G 12 lb

FbCE IS PROCESSLO AS ( 2 3 7 6)

FACE IS PROCESSEO AS ( 4 3 7 61

ELL RAM ARB TEC TCIR ARS
@ 1 1 3 0 0
0 12 25 45 0 c

STORAGE FOP SOLIO DATA
STORAGE FGR SOLID POINIERS

110

9
TOTbL STORAGE FOP SOLIOS 11P

43



The message “WARNING IN DESCRIPTION OF RAW SOLID NUMBER 1. VECTOR
11.0000 11.0000 11.0000 IS NOT PERPENDICULAR TO VECTOR 40.0000 0.0000
0.0000 WITHIN .5 DEGREES. ERROR IS 35.264 DEGREES” means that the
angle between the two vectors which represent the leg and the depth of
the right angled wedge (RAW) is equal to 90.0 - 35.264 or 54.736 rather
than the required value of !30t .S degrees. This warning message is
printed whenever the right-angled vectors of a RAW, BOX or REC solid
are more than .5 degrees from being perpendicular. If the error was
only one degree, would it be necessary to change the input of the solid?
An experienced user can determine the answer to this question on how
the errant solid is used to model a component and the values of the
overlap (TOL) and the gap tolerances (TOLLOS) specified on the Control
card for the GIFT code. However, a large error such as 35.264 degrees
indicates that either the parameters of the errant solid are incorrect
or the solid type should be changed.

“RADIUS OF BASE. EQ. RADIUS OF TOP -- CYLINDER” means that the top
radius of the TRC solid is equal to the base radius. If the input para-
meters for the TRC solid are correctly recorded, it is recommended but
not required that the TRC solid be changed into an RCC solid to shorten
the computer run time.

“RADIUS OF BASE. LT. RADIUS OF TOP - - CONE IS UPSIDE lXIWN”means
that the top radius of the TRC solid is larger than the base radius.
The GIFT code assumes that the specified vertex is defined at the top
or the cone instead of the base.

“AXES OF BASE. LT. AXES OF TOP -- CONE IS UPSIDE DOWN” means that
the top ellipse of the TEC solid is larger than the base ellipse. If
the ratio of the semi-major axis of the base to the semi-major axis of
the top of the TEC is less than 1, the TEC cone is assumed to be upside

down. The GIFT interchanges the base and the top of the cone. Although
the interchanging performed by the GIFT code may be correct for the
errant TRC or TEC solid, it is recommended that the input cards be
corrected.

“RADIUS OF TOP, EQ. 0“ means that the radius of the TRC is equal to
zero. It may indicate that some data is missing from your input.
However, if the data is correct, there is no need to change it.

“MAJOR AXIS. EQ. MINOR AXIS -- BASES ARE CIRCULAR” means that the
base of the REC and TEC is a circle instead of an ellipse. If the
solid is an REC and the input data is correct, it would be better to
define the solid as an RCC because the computer run time and storage is
less. If the solid is an TEC, the input data is correct and the height
vector is perpendicular to the base, it is possible to define the
solid as an TRC solid. The TRC solid would be preferred because the
computer time and storage is less.
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“HEIGHT VECTOR IS PERPENDICULAR TO BASE” means that the height
vector of the TEC solid is perpendicular to its base. If the data is

correct and this warning message stands alone, no change of solid type

can be made.

“AXES of BASE, EQ. AXES of TOP -- CYLINDER” means that the length

of the semi-major axis of the base of the TEC solid is equal to the
length of the semi-major axis of the top and the length of the semi-
minor axis of the base is equal to the length of the semi-minor axis
of the top. If the height vector was also perpendicular to the base,
the TEC solid could possibly be changed to an REC solid.

“WARNING IN DESCRIPTION OF ARB SOLID NUMBER 8 WARNING IN
DESCRIPTION OF FACE 4 (2376) FACE IS PROCESSED AS (2376) FOUR POINTS
NOT IN A PLANE DN = 3.369” means that the last vertex (6) of four
vertices (2,3,7,6) which define the face of an ARB solid does not lie in
the plane generated by the first three (2,3,7) vertices, the distance
the fourth vertex is from the plane is the value of the variable DN
(3.369). This warning is also printed for the 6th face (vertices
4,3,7,8) of solid “8 4ARB8° and is printed whenever the value of the
variable DN is greater than 0.005 units. It is recommended that the

vertex for errant ARBs be computed and recorded accurate enough to pass
the 0.005 tolerance since it is difficult to determine values of DN
that

GENI

does

can be ignored and still have an accurate CON!-GEOhldescription.

Table XV depicts the error messages for a Solid Table printed by
using the input listed in Table XIV.

“ERROR ITYPE.. .ARS” is printed when the input read by the GIFT code
not contain one of the solid symbols (RPP, BOX, SPH. ..ARSl the code

required in columns 4 through 6 of the first card of each solid.

Other solid errors are prefixed by the following message: “ERROR
IN DESCRIPTION OF (solid type: TOR, BOX, etc.) SOLID NUMBER (solid
number).“ The solid errors printed in Table XV may be interpreted as
follows:

“RADIUS.EQ.0” means that a radius is equal to zero. In Table XV,
this message is printed for the TOR solid. This message may also be
printed for the SPH, REC or the TRC solids.

“R1.LT.R2” means that length of the radius which runs from the
center of the TOR solid to the mid-point of the circular cross-section
is less than the radius of the circular cross-section.

‘llAGNITUDEOF VECTOR (integer number) IS O“ means that the length
of the vector is zero. The number printed after the word “VECTOR”
indicates the recorded position of the errant vector. In Table XV,
“VECTOR 2“ means that the second (width) of the three vectors of the

4.5
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Table XV. GENI Output of a Solid Table Containing Error N!essage

ENTEP GEN1 10 PROCESS 6EOH[IRY

TITLF - SAHPLE INPUT TO 6ENERATE ERROR N[SSAG[S

T~RGEl UNITS ( I

NO. OF PECTANGULAE PARALIELEPIPEI)S O
NO. OF SO11OS 9
MAX NO. OF REG1ONS 1

NO RPP L)bTA

OESCRIPIICN OF SDLIOS

ERROR SOLID 1 XTYPt 00ES NOT HAICN AN lIY - RPP BOX SPH RCc REC TRC ELL RAM ARO IEC ToR ARS
1 1 TOR 21.50C0 0.0000 37.0000 1.0000 0.0000 0.0000

0.0000 1.0000

ERROR IN DESCRIPTION OF TOR SO11O NUPECIER 1
RAE)IUS.EO,O

ERRO@ IN DESCRIPJ1ON OF TOR S0110 NUllEEER 1
RI.LI,E2

2 2 Box -74.0000 -3S.COOO 1360000 148.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 34.0030

ERROR IN OESCRXPTION OF 80X S0110 NUMBER 2
t!A6N1TUOE Of VEC1OR ? IS O

3 3 RPP -75.0000 75.0000 -3b.0000 36.0000 48.0009 12.OCOO

ERROR IN DESCRIPTION OF RPP 3 ZMIN.GE.Zf!bX

4 4 FLL v 0.0000 CI.COOV O.ooco 0.0000 O*OOGO 0.0000
0.0000

ERROR IN OESCR1PTIOM Of EIL SOL1O NUMBER 4
MAGNXIUOE OF VECTOR 1 IS O

ERROP IN OESCRIPIION OF FL1 SEELID NUHBEP 4
lllNOR 8XIS.EO.O

5 5 EL1 F Zo.000c O.ococ *8.OCOC -zo*ocoiJ C.ucoo 4n.ci)oo
5.0PP3

ERROR IN DESCPIPTION OF FLL SOLIE! NLHFFP 5
LENGTH OF E!SJOR AXIS .lE. OISTAhCE BtlWEEN FOCI

66 RFC 0.0000 (’.LGOC Z4.COCO ().fic~(l O.OCW 28.0000
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Table XV. GENI Output of a Solid Table Containing
Error Message (continued)

0.0000 2.50C0

ER@OR IN OESCRIPTION OF REC SOLIO Wmn?a 6
MAJoR AxIS.LT.NINOR AXIS

17 TEC 0.0000 7.500P
0.0000 O.r’ooo
0.0000

ERROR IN DESCRIPTION OF TEC SOL1O NUMBFR 7
RATIO ,EO. O

8 8 ARFI$ 21.5000 -b.cooo
21.5CO0 000000
1230 +120

ERROR IN OESCPIPIION OF ARB SO11O NUNEJ[R 0
ERROR IN DESCRIPTION OF FACE Z t 4 1 20)

FACE IS A LINF

ERROR IN DESCRIPTION OF APB S0110 NUMFFR
fRROR IN DESCRIPTION OF FACE 3 1 4 z 3%

FACE 1S A LINE

ERROR IN OESCPIPTION Or ARFJ SOLID NUR8EP 0
ltUFt@ER OF POINTS .11. 4 {= 3)

ERROR IN OESCRIPIION OF ARO S0110 NUMEIER 8
NUMBER OF FACES cLTe 4 (= 1)

NUMBER OF POINIS 3
Vv AR85 75.0900 -36.0000

75.0000 -368moo
100,0000 0.0000

1234 5120
NUR(IER OF POINTS 5

ERROR IN DISCRIPTION Or ARB SOLID NUMOER 9
ERROR IN OESCR1PI1ON OF FACE 3 t 5 z 30)

ERRoR IN S1OE OESCPIPTION

O.OCGO 5*COO0 0.0000 0.0000

. .
49.CCGO ZG.00CIJ 0.0009 -lZ.0900
3*0000 090000 2.0000 0,0000

33.5000 21.5000 6.0000 33,5000
0.0000 21.5000 6.0000 33.5000

6230 4310 0000 0 0 0 0 6EN[RATED

FACE IS PROCESSEO AS ( 1 2 0 0}

FACE 1S PROCESSEO AS t Z 3 0 0)

NUR8ER OF FACES 1
Iz.ooco 75,0000 36.00C0 lz.000o
41J.0000 75.0000 36.0000 +8.00C0
12.0000
5230 5340 S41O O 0 0 0 GENERATEO

NU@8ER Of FACES 5

fACE IS PROCESSEO AS t 2 3 5 0)

RIMAINING POINTS t 1-4 0 O) 00 NOT LIE ON THE SAME SIDE Of THE FACE

ERROR IN DESCRIPTION Of ARO S0110 NUH8ER 9
ERROR IN OE$CRIPTION OF FACE 5 [ 5 4 10) FACE IS PROCESSEO AS ( 1 4 5 0)

ER?f3R IN SIT)E OESCPIPTION
REMAINING POINTS {-2 3 C 0) 00 NUT LIE ON THE SAHE SIOE OF THE FACE

LoCATION OF SOL1O POINIERS L80T)Y - 1
10CATION OF SO11O OAIA 1s0110 ● 10

RPP Poll 5PM *CC RFC TRC EL1 RAW AR8 TEC TOP ARS
NUHOFR 1 1 0 Q 1 0 z o z 1 1 0
STORA6E o 0 0 0 0 0 0 0 10 (i o 0

STORACE FOP S0110 OATA Is

STORAGE fO@ $0110 POINIERS 9

TOTAL STORSCF FOR SOLIDS 19
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BOX solid is errant. This error is printed for any solid which uses a
vector to define its shape.

“ZMIN.GE.ZMAX means that the minimumZ (ZMIN) of the RPP solid is
greater than or equal to the maximum Z (ZMAX). This error message is
also printed if XMIN is greater than or equal to XMAX or YMIN is greater
than or equal to YMAX.

“MINOR AXIS.EQ.0” means that the minor axis of the ELL solid is
equal to zero.

‘WIJOR AXIS.LT.MINOR AXIS!’means that the length of the major axis
of an errant REC or TEC solid is less than the length of the minor axis.

“RATIO.EQ.O means that the ratio of the semi-major axis of the base
to the semi-major axis of the top of the TEC solid is equal to zero.

“ERROR IN DESCRIPTION OF FACE (face number)” identifies a face of
of an errant REC or TEC solid is less than the length of the minor axis
which describe the errant face: “FACE IS PROCESSED AS (vertices of
errant face).” This message is printed for two faces of the ARB4 in
Table XV: the second and third faces of ARB4 which are composed of
vertices (4,1,2,0) and (4,2,3,0), respectively. The error indicated for
both of these faces is “FACE IS A LINE” which means that all of the
vertices defining the face lie on the same line, thus a plane or face is
undefined. The “FACE IS PROCESSD AS (1 2 0 O)” and ‘!FACEIS PROCESSED
AS (2 3 0 O)” messages indicate that the~fourth vert’exis equal to
anot~er vertex because it does not’”appearin the ‘~FACEIS PROCESSEDAS”
message. The secondvertexis the only vertexcommonto both errant
faces;thus,the valuesof the ?ourthvertexmust“beequalto the values
of the secondvertex. The errormessageprintedfor ARB5,faces3 and 5
is anotherexample. The ?fERRORINSIDE...DONOT LIE ON THE SAME SIDE OF
THE FACE”messagestatesthat the verticesof face 3 (5,2,3,0)definea
planewhichhas the remainingvertices(1,-4,0,0)of ARB5 on oppositesides
of the definedplane. Everyvertexof a,ARBsolidwhich is not used to
definethe face (plane)shouldlieon the same sideof the face.

TableXVI illustratesthe errormessagesfor a RegionTableprinted
by GENIusingthe inputlistedin Table XIV. “ERRORIN DESCRIPTIONOF
REGION(theregion’number)IN FIELD (thefieldnumber)”identifiesthe
errantregionand the position(field)on the carddefiningthe region
wherethe erroroccurs. The.errormessagein TableXVI statesthat the
thirddescriptor(field)of regionnumber1 containstwo errors:

(1) :’ILL~GALOPERATOR” (“XX”is printed where only the “OR”
operator symbol or blank columns should be located.

(2) “SOLID NUMBER.GT.NSOLID” indicates that the solid number (13)
is greater than the number of solids in the Solid Table.
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“NEED (OR) WITH FIRST DESCRIPTOR” indicates that an “OR” is used
in the description of the region; however, the required “OR” is used in
Columns 7 and 8 was not recorded.

“ERROR NUMBER OF REGIONS.GT.NRMAX” indicates that number of regions

specified on the Target Specification card (Columns 21 to 30) is less
than the number of regions contained in the Region Table.

The Region RPP Equivalent Table has one warning and one error
message. “**DIAGNOSTIC**REGION (region number) IS NULL REGION” is a
warning message indicating that a region has no volume. This can be
desirable especially when a one-to-one correspondence between the solid
and region numbers is maintained. This warning message changes to
‘f**DIAGNOSTIC**THEFOLLOWING REGIONS ARE NULL: followed by a list of
null regions when the No Print Option (Column 10) is specified on the
Control card. The error message “REGION (region number).GT.MAX REGION
(maximum number of Regions)” is printed whenever the region number in
Columns 1-10 of Region RPP Equivalent Table is larger than the maximum
number of regions specified in Columns 21-30 of the Target Specification
card.

Table XVII contains the warning and error messages that are
generated by GENI for the Region IdentificationTable listed in Table XIV.

“ERROR IN IDENTIFICATIONOF REGION (region number) ILLEGAL TO INPUT
SPACE CODE (number)”means that the air space code used is the same as
the Signal Code for end of components along a ray (columns 61-65)
specified on the Control card.

“WARNING IN IDENTIFICATIONTABLE REGION (region number).GT.MAXIMUM
NUMBER OF REGIONS (maximum number of regions)” means that a specified
region number is greater than the number of regions described in the
Region Table. This message is usually printed when fewer regions were
described in the Region Table than was intended.

As previously stated, the processed COM-GEOM data is stored in a
large common equivalence array in the GIFT array code called the MASTER-
ASTER array. Stated in BRL Report No. 1802, the size of MASTER-ASTER is
stored in a variable called NDQ. Also stated in BRL Report No. 1802,
good estimation of the amount of storage required for a COM-GEOM
description is 45 words of storage for each solid described. Table XVIII
contains the formula to compute an accurate value for the MASTER-ASTER
array and NDQ. If enough storage is not allowed at any particular point
in the processing of the COM-GEOM description by GENI, an error message
will be printed and normally execution of the code will be terminated.

“NO ROOM FOR SOLID DATA. LSOLID.GE.LRPPEQNDQ (the value of LSOLID,
the value of LRPPEQ, and the value of NDQ)” is printed if the variable
NDQ is less than or equal to seven times the number of solids plus one.
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Table XVIII.’ Formula to Compute Storage Requirement
for MASTER-ASTER Array

= 4 * number of Solids + 7 * number of RCCS
T~T~Ri%:; ‘torage+ 12 * number of RECS + 8 * number of TRCS

+ 15 * number of TECS + 4 * number of SPHS
+ 11 * number of TORS +12 * number of ELLs
+ 6 * number of RPps +15 * number of BOXs
+ 12 * number of RAWS + ARB storage
+ non-convex ARS storage + convex ARS storage
+ 14 * number of Regions
+ number of Region Descriptors
+6
+ alphanumeric

number of ARBs
ARB Storage = Y 4* number

1

number of
Non-Convex ARS Storage =

storage

of faces per ARB + 1

non-convex ARSS

T 88 + 4*(L+2*N*(PjJ)
/4
1

where L= number of points read directly

M= number of curves

N = number of points per curve

number of convex ARSS
Convex ARS Storage =

x
4* number of non-degenerate faces
per ARS + 1

1

Number of Region Descriptors is the number of non-zero numbers in
columns 7 through 69 of Region Table.

Alphanumeric storage (optional) = N * number of Regions.

N= 4 for CDC computers, 7 for UNIVAC computers,and 10 for IBN1computers.
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“NO MORE ROOM FOR SOLID DATA
LOCDA = (location) LRPPEQ= (location) NDQ= (value ofNDQ)” is

printed whenever the variable LOCDA is greater than or equal to the
variable LRPPEQ. LOCDA is the location in the MASTER-ASTER array of
the solid currently being stored. LRPPEQ is the location in the MASTER-
ASTER array of the temporary Solid RPP Equivalent Table. The storage
required for the Solid RPP Equivalent Table is released after the
Region RPP Equivalent Table is computed. If GENI has processed over
three quarters of the Solid Table at this point, doubling the size of
the MASTER-ASTER array and the variable NDQ is a good rule of thumb
for correcting this error.

“NO MORE ROOM FOR REGION DATA
LOC = (location) LRPPEQ - (location) NDQ - (value of NDQ)” is

printed when there is not enough room in the MASTER-ASTER array to
region descriptors. LOC is the location in the MASTER-ASTER array
region descriptor currently being stored. The number of region
descri~tors is the count of all the non-zero numbers in columns 9

store the
of

througk 69 of the Region Table. Increasing the size of the MASTER-ASTER
array and NDQ by fourteen times the number of regions plus the number of
descriptors remaining to be processed should correct this error.

“NO ROOM FOR IDENTIFICATION TABLE
LIRFO (location) NRMAX (number of regions) NDQ (value of NDQ)” is

printed when there is not enough room in the MASTER-ASTER array for the
Region Identification Table. LIRFO is the location of the starting point of
the storage for the Region Identification Table in the MASTER-ASTER
array. Increasing the size of the MASTER-ASTER array and the variable
NDQ to equal the value of the number printed next to “LIRFO” plus the
number printed next to “NRMAX” in the error message plus three times the
number of solids will correct this error.

“NOT ENUF STORAGE TO PRINT IDENTIFICATION TABLE BY ITEM - OPTION
IGNORED

LITEM (location) LAST (location) NDQ (value of NDQ)” is printed
whenever the Ordered Identification Table Option is specified on the
Control card (column 7) and there is not enough room in the MASTER-
ASTER array to store the region number - space code - item code packed
word and the alphanumeric description for each region. The number next
to “LAST” in the warning message is the minimum size required for the
MASTER-ASTER array and the v~.riableNDQ in order to perform this option.
The GIFT code does not terminate execution because of this error.
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“NO ROOM FOR WORKING STORAGE

LEGEOM (location)NDQ (location)” is printed when not enough room
is made available in the MASTER-ASTER array for temporary storage which
is used while the GIFT code is tracing a ray. The number next to LEGEOM
is the minimum size required for the MASTER-ASTER array and the variable
NDQ in order to correct this error.

“NO ROOM TO STORE ALPHA REGION DESCRIPTION” is printed when there
is not enough room in the MASTER-ASTER array to store the alphanumeric
description of the regions in the Region IdentificationTable. If there
is not enough room in the MASTER-ASTER array, the GIFT code does not
terminate execution but the columns in the output which would contain
the alphanumeric description of a region will be left blank. The alpha-
numeric description of a region can be particularly helpful to an
analyst when he is debugging a COM-GEOM description. Increasing the
size of the MASTER-ASTER array and the variable !fDQto equal the number
printed next to the value “LEGEOM” printed in the Storage Summary Table
plus N times the number of regions where N=4 for the CDC computers, N=7
for the UNIVAC computers, and N=1O for the IBM computers will ensure
that the alphanumeric description of the regions is stored.

E. GIFT Basics

To understand the output options of the GIFT code, a discussion of
the Azimuth and Elevation Angle Reference System and the grid is pre-
sented. The x, y, and z cartesian coordinate system defined in BRL
Report 1802 is used to reference the spatial location of the parameters
recorded in the COM-GEOM description, an azimuth and elevation angle is
used by the output options of the GIFT code to specify a view plane
(attack aspect) of a target. Figure 4 displays the relationship between
the Azimuth and Elevation Angle Reference System associated with the
output options and the x, y and z coordinates associated with target
description data.

In Figure 4, the “TOP VIEW” of the simplified tank illustrates
different angular values of the azimuth angle. The dashed circumscribed
circle around the “TOP VIEW” may be interpreted as the top view of the
path that an individual would make on the ground as he walked around the
tank. The point R is the point where the x-axis intersects the circum-
scribed circle and the point O is the origin of the x, y and z coordi-
nate system of the COM-GEOM description. An individual at point R
looking toward point O is at the reference position where the azimuth
angle is zero degrees. The angle formed at the points R, O and P is
45 degress; therefore, an individual standing at point “P” looking
toward O is at the position where the azimuth angle is 45 degrees. The
azimuth angle then varies from O to 360 degrees as an individual moves
from point R counterclockwise around the tank on the dashed line.
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The “SIDE VIEW” of Figure 4 of the tank is used to illustrate the
different angular values of the elevation angle. The points O and R are
in the same position as in the “TOP VIEW” of Figure 4. The view from
point R towards point O is then the view where the elevation angle is
zero. The angle between points R, O and Q is 90 degrees; therefore, the
elevation angle of the view from point Q towards point O of the tank is
90 degrees. The elevation angle varies from O to 360 degrees as the
point of view circles the tank from point R in a clockwise direction.
The Azimuth and Elevation Angle Reference System allows viewing the
target from any desired aspect.

A COM-GEONIdescription is enclosed in a rectangular parallelepipeds
(RPP) whose sides are parallelto the three coordinate axes. The smallest
XMIN of the Region RPP Table becomes the XMIN of the enclosing RPP, the
smallest YMIN becomes YMIN of the enclosing RPP, and the smallest ZMIN
becomes theZMIN of the enclosing RPP. Likewise, the largest XMAXof
the Region RPP Table becomes the XMAX of the enclosing RPP, etc.

A view plane containing the origin of the COM-GEOM description is
generated for a given azimuth and elevation angle. A line which extends
through the origin of the COM-GEOM description and the point from which
the target is being viewed is perpendicular to this view plane. For
example, the y-z plane is the view plane when the azimuth and elevation
angle is zero. The enclosing RPP is then projected onto the view plane
forming a two-dimensional shape which is then enclosed by a rectangle
called a grid. A grid is divided into equal squares or rectangles
called grid cells. These grid cells are situated so that the origin of
the COM-GEOM description is located in the center of one of the grid
cells. Figure 5 depicts a grid and its parameters.

A grid has a horizontal (H) length and a vertical (V) length. A
grid cell also has a horizontal and vertical length which is called
cell size. Figure 5 has three equal horizontal grid cell lengths and
five equal vertical grid cell lengths.

Each grid cell can be identified by its matrix position. The grid
cell containing the origin of the COM-GEOM description is identified as
(0,0) grid cell. The grid cells are numbered positive in the positive
vertical direction and positive towards the right in the horizontal
direction. Therefore, the top-right grid cell in Figure 5 is identified
as the (1,2) grid cell. Similarly, the remaining grid cells can be
uniquely identified by their matrix indices.

A ray (line) is traced through the target perpendicular to the
view plane in each grid cell. The location of the ray within the grid
cell may be either the center of the cell or a “random” location. To
determine the random location of the grid cell, the grid cell is
further divided into a ten by ten cell matrix or 100 cells as depicted
in Figure 6. These “little” cells are numbered from zero to nine in
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the horizontal direction from left to right and in the vertical
direction from bottom to top. One of these “little” cells is picked
at random and the ray is traced through its center.

The GIFT code uses a grid to generate the data for most of the
output options. The rays that are generated through the grid cells
contain starting points in a plane which is parallel to the view plane
and lies completely exterior to the COM-GEOM description. The distances
from the starting point of the ray to the points of intersection of a
region with the ray is computed. This is compared with the distances to
the points of intersection of other regions with the ray. Whenever two
or more regions have entrance and exit distances that overlap, an error

..

message is printed by the GIFT code. Table XIX is an example of an
error message.

The error message is printed so that an analyst can determine why
the overlap occurred. Table XIX is divided into three sections labeled
A, B and C. Section A describes the ray and regions intersected by the
ray in a general form. Section B presents the two or more regions that
overlap. Section C describes the overlapping regions in more detail.

Section A contains the x, y and z coordinates of the “STARTING
POINT OF THE RAY,” the “DIRECTION COSINES OF RAY” (a normalized vector
with the same direction as the ray) and a subsection which contains a
list of all regions that the ray intersected (ray history). This ray
history lists from top to bottom the regions in the order they are
intersected as the ray proceeds from the starting point. The second
column labeled “ITEM” is the item code number for the region listed in
column one. If the item code is zero, it is likely that the region is
an air space. The third column labeled “DIST IN” is the distance along
the ray from the starting point of the ray to the point where the ray
enters the region. If the value of “DIST IN” is extremely large such as
1 x 1035 (may be printed “***...“), the starting point of the ray is
inside the region. The column labeled “DIST OUT” is the distance along
the ray from the starting point to the point where the ray exits the
region. ne column labeled “LOS” is the distance along the ray from
the point where the ray enters the region to the point where it exits
the region. The columns labeled “SOL SURF” are the solid and surface
numbers of the solids at the entrance and exit points of the inter-
section of the ray and the region. Table XX identifies the surfaces of
solids by their surface code numbers. If a surface code number is
negative, the solid is being exited by the ray at the entrance or exit
points. The columns labeled “X IN...X OUT” are the x, y and z coordi-
nates of the entrance and exit points of the region.

The information in the section marked B in Table XIX is similar to
the information printed in the ray history portion marked A. The total
ray history is edited to pinpoint the regions that overlap.
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Table XX. Identify Surfaces of Solids by Their Code Numbers

Solid Code

= Surfaces Numbers

RCC
RECI base 1
TRC top ‘2

TEC side 3

. .

TOR
ELL
SPH1

RPP

ARBIT

ARB8

ARB7

ARB6

(only one)

XN1N
XMAX
YhlIN
YMAX
ZMIN
ZMAX

(Surface code numbers correspond to the
order in which faces are described)

Faces
having
vertices

Faces
having
vertices

Faces
having
vertices

1,2,3,4
5,6,7,8
1,5,8,4
2,3,7,6
1,2,6,5
4,3,7,8

1,2,3,4
5,6,7
1,4,5

2,3,7,6
1,2,6,5
4,3,7,5

1,2,3,4
2,3,6,5
1,5,6,4
5,1,2
6,3,4

1

2
3
4
5
6

1

2
3
4
5
6

1
2
3
4
5
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Table XX. Identify Surfaces of Solids by Their Code Numbers (continued)

Solid
Type

ARB5
Faces
having
vertices

ARB4
Faces
having
vertices

Surfaces
Code

Numbers

1,2,3,4
5,1,2
5,2,3
5,3,4
5,4,1

1,2,3

4,1,2
4,2,3
4,3,1

BOX Surface containing 1
vertex and normal 2
to vector number 3

Surface opposite 1
vertex and normal 2
to vector number 3

RAW Surface containing 1
vertex and normal 2

to vector number 3

Surface opposite 3
vertex and normal
to vector number

Slant surface

1

2
3
4
5

3
4

1

3
5

2
4
6

1

3
5

6

2

ARS Given a surface number P of an ARS with M
curves and N points per curve:

The curve in which a vertice of the surface
is located = l+[(P+l - 1)/2N] + Mod(P + I - 1,2 )

The point in the curve = 1 + Mod[(P + I - 1)/2,2 ]

where I = 1, 2, 3 and Mod is equal to the remainder
of the first argument when it is divided by the
second argument.
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Section C describes the overlapping regions in more detail. Each
region description consists of two parts, a part which supplies specific
information about the ray and the region’s solids and a part which gives
a summary of the ray and region interaction. The first part contains an
identification line (“REGION 19...ELLI° is the identification line for
Region 19 in Table XIX) which supplies the item code and the alpha-
numeric description of the region. The GIFT code will print an error
message if the regions that overlap have item codes or different air
space codes. Regions 21 and 22 in Table XIX are two overlapping regions
which have item codes. Regions 19 and 23 are two overlapping regions
which have different air space codes. The lines that follow the identi-
fication line define the solids which are intersected by the ray that
are used to describe the region. The column under “OP” is the operation
(+,-,’’OR’”) performed in the Region Table as described in BRL Report
1802. The column under “TYPE” is the type of solid. The remainder of
the information printed is similar to the information previously dis-
cussed. The portion of the total ray history which the region con-
tributes to is the second part of each overlapping region description.
It also contains information previously discussed.

III. OUTPUT OPTIONS

The output options such as AREA, CHECK, etc. may be categorized
by the general type of computing they perform. Each of the output
options has parameters which can be adjusted to the particular job
performed. The set of cards for a particular output option can be a
subset of cards containing a number of output options. An output
option is randomly accessed by the GIFT code and can be referenced more
than once in the same card deck. To gain access to an output option,
the GIFT code requires a Declaration card which contains a left adjusted
code word such as AREA, CHECK, PICTLJR,etc. in Columns 1 through 6.
Table XXI contains the code for the output options and a brief descrip-
tion of the tasks they perform.

A. AREA Option

The AREA option computes the presented area of the visible exterior
regions of the COM-GEOM description from any set of azimuth and eleva-
tion angles. The centroid of the presented area and the centroid of
the perimeter of the COM-GEOM description are also computed. A
pictorial representation of the grid cells hit, missed or on the perim-
eter can also be plotted on the printer or plotter or both. Figures
7 through 9 describe the input cards for the AREA option.

If the error message “*** ERROR IN AREA **** NUMBER OF REGIONS
(number of regions) EXCEEDS SIZE OF ARRAY AREA
arrays),“ the arrays called AREAS and ITEM and
to be changed to equal or exceed the number of
description.

AND ARRAY ITEM (size of
the variable MAXREG have
regions in the COM-GEOM
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Table XXI. Description of GIFT Ou~put Options

Code Word Description

AREA Computes presented area of regions.

BRANDX A user defined subroutine.

CHECK Checks regions for overlap errors and
plots silhouettes of regions on the
printer.

GRID Produces parallel ray data used for
vulnerability analysis.

MOMENT Computes weights and the moment of
inertia about the center of gravity.

PICTUR Generates a line drawing of the
COM-GEOM data with hidden lines
removed.

PLTRPP Printer plots region RPP Equivalents.

RIP Produces burst point ray data for
vulnerability analysis.

TESTG Tracks a ray and prints a detailed
history.

VOLUME Computes volumes and center points
of regions.

XSECT Plots intersection of COM-GEOM
description with a plane.
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1:10 11-20 ; ~~ 22-231 I 24-25 \ 26-27 I 29-13CJ
NVIEH HRXERR \ ‘GT?P~ ( ‘IO::N RRERUN i CENTUN

I 4

FOR1l.\Tf2T10.Ll,3.A2)

NVIEW - Specify number of ~’iewsfor the AREA Option

MAXERR - Specify the maximum number of overlap errors that will be
tolerated for each view

TGTRPP - “T” Read a Target Enclosing RPP card
“F” Donft read a Target Enclosing RPP card

(Default = “F”)

(Allowable codes for following options are:

IN = inches, FT = feet, CM = centimeters,

M = meters, MM = millimeters)

TGTUN - Specify the code to denote units in which the COM-GEOM
description is described. (Default = IN)

AREAUN - Specify the code to denote units in which areas are to
be printed (Default = IN)

CENTUN - Specify the code to denote units in which centroids are to
be printed (Default = IN)

Figure 7. Control Card for AREA Option

1-10 11-20 .21_3~ ~ 31-40 41-s0 I 51-60 61-80
I

XttIN xtlRx YflIN Yrlflx ZtIIN Ztll+x

FORMAT (6F1O.O1)

The minimum (rein)and the maximum (max) values of the x, y and z
coordinates which bound the rectangular parallelpiped that encloses
the COM-GEOM description. (uerauIT 1s Ene computed Encloslng RPP
located at LENRPP in ASTER.)

Figure 8. Target Enclosina ~PP Card for AREA Option (Optional,
-.-...

read only is ---J = ‘7” on Control Card for AREA)
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Table XXII is an example of the printout ‘ofthe AREA option using
the input of Figure 10 and the sample target COM-GEOM description of
Table I. The portion of Table XXII labeled A with heading “TARGET
PARAMETER...” describes the enclosing RPP of the target. The portion
of the labeled A section with the heading “VIEW PLANE” describes the
grid of the target for the selected azimuth and elevation angles. The
“HORIZONTAL LENGTH” defines size of a box which would contain the en-
closing RPP of the target whose horizontal and vertical sides would be
parallel to the view plane. The “BACK OFF DISTANCE” is the distance
the starting points of the rays are from the view plane which contains
the origin of the COM-GEOM description. The “CENTER” is the horizontal
(H) and vertical (V) coordinates of the center of the grid. The
“HORIZONTAL RANGE” and “VERTICAL RANGE” are the H and V minimums and
maximums of the grid which have been extended to accommodatethe grid
cell size.

The scale that is automatically generated by the GIFT code for any
plotter plots is eight times the grid cell size. If a different scale
is desired, the variable CELL in subroutine AREA has to be changed.

The rectangle labeled B in Table XXII is a pictorial representation
of the grid. “M” represents those grid cells in which the ray missed
the target. “H” represents those grid cells in which the rayhit the
target. “P” represents those ray hit the target which also lie on the
border (perimeter) between those hit and those missed.

The portion of Table XXII labeled C contains the presented area for
each visible exterior region. For example, the presented area for
Region 3 is 2864.5104 square centimeters. The second portion is a table
of presented areas of each visible exterior region sorted by identifi-
cation code. Those regions with zero presented areas cannot be seen
from this view. The portion labeled D in Table XXII displays the cen-
troid of the presented areas in Table XXII as “H=.0370 meters and V =
.7544 meters.”

The portions labeled E and F in Table XXII displays the same
azimuth and elevation angles as in the first view but the option to
distort grid cells to give a true picture of the COM-GEOM description
on printer was chosen. The vertical cell size was changed to 3.333 in
the section labeled E by the GIFT code because the printer is set to
six vertical lines per inch. The default printer characters were
chosen for the pictorial representation of the grid in the section
labeled F.

An example of the plotter pictorial representation of the AREA
option is displayed in Figure 11. The grid cell size does not have to
be distorted to display a true picture of the COM-GEOM discretion on
the plotter.

. .
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B. CHECK Option

The CHECK optionfs basic task is to search for overlapping regions.
It also provides silhouettes, presented areas and volumes of regions
from the front, side and top views. It can search for the phanton armor
that is generated by the GIFT code when two adjacent regions described
as air use different air space codes. It can compute the normal thick-
nesses of the region at the entrance and exit intersection points of
selected rays and the rotation and fallback (azimuth and elevation)
angles of a vector normal to the entrance and exit surfaces.

The CHECK option uses a free form type of input which consists of ,.

a left adjusted code word in columns 1 through 10 and additional data in
columns 11 through 80. All of the code words are optional except
“REGION”. “REGION” initiates the execution of the CHECK option. The
code word “REGION” will be assumed on any input card which has columns
1 through 10 blank. Figures 12 through 20 describe the input for the
CHECK option.

Table XXIII depicts the output of the CHECK option obtained by
using the sample target COM-GEOM description contained in Table I and
the input data for the CHECK option in Figure 21. The CHECK option
output for each region consists of three parts. The first part
consists of an identification line. The identification line contains
the Region Identification Code number or Air Space Code and (if enough
room has been allowed in the MASTER-ASTER array) the alphanumeric de-
scription of the region. The second part consists of four lines.
The first line describes the grid cell and the last three lines de-
scribe the region enclosing RPP. The third portion depicts the front,
side, and top views consisting of the computed presented area and
volume and a printed silhouette of each view of the region. The com-
pleted volume of region 6 in Table XXIII is 5287.7 for the front, 9891.1
for side and 20031.0 for top. The volumes for all three views should
be roughly equivalent but, in this case, the region is basically a
hollow box and those plates describing the sides, top, and bottom are
missed by the rays in the front view; similarly plates are missed in the
side and top views. In this case, the volume of the region should be
the sum of all three views. The character printed depicts the number
of pairs (one entering, one exiting) of intersections the ray made with
the region. This technique helps to better visualize the region. The
top view of region 6 in Table XXIII depicts a hollow shell apparent by
the printer character “2” with an elliptical hole in the top or bottom
side apparent by the printer character “1”. If the number of pairs of
intersections is greater than 9, an “M” is printed. If an error is
encountered by the ray, a “*” is printed. The front view depicts the
O degree azimuth and elevation, the side view depicts the 270 degree
azimuth and O degree elevation, and the top view depicts the 270 degree
azimuth and 90 degree elevation aspect angles of the COM-GEOM de-
scription. The horizontal axis of the printer plot is numbered from
the minimum to maximum value of x or y of the region RPP. The vertical
axis of the printer plot is numbered from the maximm to minimum of y or
z of the region RPP.
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.-

1-10 11-20 21-80

‘CELL SIZE’ CELSIZ
\

FORMAT (A6,A4,F1O.O)

CELSIZ - Specify the vertical length of the grid cell (horizontal
length of grid cell is the number (usually 6) of vertical
lines per inch divided by 10 times CELSIZ)

(Default

Figure 12. CELL SIZE

= 0.0)

Card for CHECK Option

1-1o 11-20

4

21-80

‘INCREMENT’ CELINC
4

CELINC - Specify the
of a region

FORMAT (A6,A4,F1O,O)

number of lengths one of
RPP is divided

(Default

Figure 13. INCREMENT

= 10.0)

dimensions

Card for CHECK Option

1-1o 11-20 21-80,

‘HIN FIRER’ 9ttIN

- Specify

FORMAT (A6,A4,F1O.O)

the minimum area

(Default

allowed for a grid cell.

= 1.0)

Figure 14. MIN AREA Card for CHECK Option
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1-1o 11-80

‘RLLDEP*

FORMAT (A6,A41

Print the normal depths, rotation and fallback angles for all regions.

Figure 15. ALLDEP Card for CHECK Option

1-1o 11-15 16-20 21-80

I ‘RRMDEP’ I ILbJR I IUPR I
FORMAT (A6,A4,215)

Print the normal depths, rotation and fallback angles for armor regions
only.

ILWR - Specify lower limit of the armor region’s item codes.

IUPR - Specify upper limit of the armor region’s item codes.

(Default “ILWR” = 100, “IUPR” = 199)

Figure 16. ARMDEP Card for CHECK Option

I 1-1o 11-20 21-30 31-40 41-80

‘VIEH’ VIEH(lI VIEld(2) VIEW(3)
●

VIEW(I) - Specify codes that designate which views are to be checked.
Left adjusted codes are:

“FRONT” = Azimuth 0°, Elevation 0°
“SIDE” = Azimuth 270°, Elevation 0°
IITOP1l

= Azimuth 270°, Elevation 90°
“ALL” = All three previous views

.

(Default = “ALL”)

Figure 17. VIEW Card for CHECK Option
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CARD(1) - “OPTION” Specify options to use
_ !!NOII Specify options not to use

CODES(I) - Left adjusted codes with one word for every 10 columns.
Only the first three characters of each code word is required.
Codes are:

“CHK” or “CHECK” - Check regions for overlapping
“PICTUR” - Plot silhouettes of regions on printer
“AIR CHECK” - Check air regions for holes or voids
“DESCRIPTION” - Print solids of region and ray intersections
“REGIONS” - Print ray and intersections
!lRAyl! Print ray history by region
“COMPONENT” - Print ray history by item code

(Default “OPTION” = “CHECK” and “PICTUR” ; “NO” = all others)

Figure 18. OPTION Card for CHECK Option

1-1o 11-80

‘RESET ‘

FORMAT (A6,A4)

Reset all default values:

ftvIEwff = IIALLII

fIopTION?l = ‘lCHECK”and ‘TPICTUR”
IIN()!! = “REGION”, “RAY” and “COMPONENT”
“INCREMENT” = 10.0
“CELL SIZE” = 0.0
I?MINAREA” = 1.0
“ALLDEP” = False
“ARMDEP” = False
I!ILWR?? = 100
“IUPR” = 199

FIGURE 19. RESET Card for CHECK Option



1-1o 11-1s

‘REGION’ LIST(I)
16-20 .**W

LIST(2)

FORh!AT(A6,A4,14A5)

LIST(I) - Signify which regions are to be checked and/or pictured.
Region numbers or code words are allowed. Allowable code
words are:

“ALL” - Do all regions

“ALL EXCEPT” - Check or picture all regions except those
listed

“THRU” - Through, “1OO thru 150” means do regions 100 thru 150

I?END!! - Last region number, “1OO THRU END” means do regions
100 through the last region

(If Cols 1-80 are all blank, terminate CHECK Option)

Figure 20. REGION Card for CHECK Option

The horizontal and vertical grid cell lengths are the same for all
three views and are adjusted to present a “true” picture on the printer.
The grid cell lengths can be determined a number of different ways.
The default method for determining the grid cell lengths is accomplished
by finding the smallest of either the maximum vertical dimension or the
maximum horizontal dimension of all three views and dividing it into
ten equal segments. If the area of the grid cell is less than the
default (1.0) or a specified minimum area, then the grid cell lengths
are adjusted to equal the minimum area. If the region would take more
room than allowed on the printer page, the grid cell lengths will be
adjusted so that it ,will fit. The printout contained in Table XXIII
portrays the default as well as some manual methods of selecting the
grid cell size. The vertical cell length (6.0) specified in the second
check of region 6 is overridden because the printer plot would not fit
the page.

The lines labeled B through G in Table XXIII are an example of the
printout obtained by using the input card whose printout is labeled A.
The line labeled B is a header line denoting the grid cell location in
the matrix of the region silhouette. The lines labeled C through G
contain information similar to the error print for overlapping regions
previously discussed in Section 11.E, GIFT Basics. The lines labeled C
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were printed for the IfREGION~fcode word, lines labeled D were printed

for the “DES” code word, lines labeled F were printed for the “COM” code
word, and lines labeled G were printed for the “RAY” code word on the
input card labeled A. The lines labeled E are printed whenever either
“COM” or “RAY” option is specified.

The lines labeled H are printed when the “ARMDEP” or “ALLDEPtf
option card is used. The lines contain the rotation (azimuth) and
fallback (elevation) angles for the view from which one would observe
the surface perpendicularly at the entrance and exit points of the ray,
the ray distance (LOS) through the region for the first and last pair
of intersections, and a normal distance through the first and last pair
of intersections. The normal distance is computed by using the LOS
times the cosine of the angle between the normal vector and the ray.
The line indicated in Table XXIII by an arrow defines the normal dis-
tances, rotation and fallback angles, etc. for a ray in grid cell 12-3
(the one circled in the silhouette) of the front view of region 4. The
rotation (“ROT(IN)”) and fallback (“FB(IN)”) angles at the entrance point
are both zero; therefore, the first surface is perpendicular to the
front view. The “LOS(IN)” is equal to the “LOS(OUT)” because there is
only one pair of intersections for this ray.

The section of the printout in Table XXIII starting with the line
“1 1 1 ... WARNING - PHANTOM ARMOR GENERATED FOR RAY ... 1 1 1“ is
generated whenever phantom armor is encountered by a ray used to check
a region defined with an air space code in the Region Identification
Table and the “OPTION” card contains “AIR CHECK” in the appropriate
columns. The integer (“l” in the example) is the number of legitimate
phantom armors that were generated. The data printed which follows the
phantom armor warning is similar to the data in an error print for two
overlapping regions.

co GRID Option

The GRID option produces parallel ray data generally used for
vulnerability analysis. The data is generated using a grid previously
described in Section 11.E. GIFT Basics, and consists of ray distances
through components, normal distances through components, obliquity
angles and ray distances through air spaces. The GRID output can also
be used to check the COM-GEOM description for adjacent air spaces with
different air space codes. Figures 22 through 24 describe the input
for the GRID option.

Table XXIV is the output of the GRID option using the sample
target COM-GEOM description in Table I and the GRID option input of
Figure 25. The portion of the printout labeled A describes the en-
closing RPP of the target. The portion of the printout labeled B
describes the grid for this view.

The output from the GRID option can be printed and written on
FORTRAN units 1 and 10. The data on FORTRAN unit 10 can be written
in two forms but both are written in binary (unformatted). The
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1-1o 11-20 21-30 31-40 41-!50 51-60 61 62-70 71-30

N09R IHOT NOPRNT NFORH IRPP NVEH NORf’lV IFORtI NOPRV

FORMAT (6110,11,19,110)

NOAA -

IWOT -

NOPRNT -

NFORM -

IRPP -

NVEH -

NORMV ~-

IFORM -

NOPRV -

Specify number of aspect angles.

If not zero, write grid cell data on FORTRAN Unit 1.

If zero, write grid cell data on printer.

Specify form of output desired on FORTRAN Unit 1.

lor4 - Output one component per line. Compute obliquity
angle and normal distances through component at the en-
trance and exit point of intersection of a ray and component.

0or20r5 - Output two components per line. Compute
obliquity angle and normal distances through component
at the entrance point of intersection of the ray and
the component.

3or6 - Output three components per line. Compute
obliquity angle of the component at the entrance point
of intersection of the ray and the component.

(4, 5, 6 have a slightly different format. See the
discussion of the output for details)

If not zero, read a Target Enclosing RPP card.

If not zero, generate VAREA type output. If greater than
zero, write VAREA type output on FORTRAN Unit 10. If less
than zero, do not write VAREA type output on FORTRAN Unit 10.

Can only be used if VAREA outplltis specified. If equal
zero, compute the obliquity angle at the entrance point of
the intersection of a ray and a component. If not equal
zero, compute the obliquity angle and normal distance
through component at the entrance point of the intersection
of a ray and component.

Specify the form of the VAREA output. If zero, output in
documented VAREA format. If not zero, output in packed
format.

If not zero, do not print VAREA output.

Figure 22. Control Card for GRID Option
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:-10 !I-2C 21-30 31-4C 41-SC 51-60 ~ S1-80

XP!IN xtlRx YtlIN Ytlflx ZFIIN Z!lfix ~
d

FORMAT (6FIO.O)

‘heminimum (rein)and the maximum (max) valu:s of the x, y and z
:oord;:-.ateswhich bound the rectangular parallelepipedsthat encloses
the CG\l-GE7}idescription. (Default is the computed Enclosing RPP
locateflat LENRPP in ASTER)

F-qure 23. Target Enclosing RPP Card for GRID Option (Optional,
read only if IRPP not zero on Control Card)

FORMAT (4E1O.3,3I1O)

,. - Specify azimuth angle in degrees.

.

. Specify elevation angle in degrees.

:ELSIZ - Specify grid cell size (Default = 4.0).

;ROUND - Specify z-coordinate for the ground of the COM-GEOM descrip-
tion. A ray will not be traced from any location which is
less than GROUND. Specifying a value for GROUND should
only be considered when a negative elevation angle (E) is
specified. (Default = ZMIN of the Target Enclosing RPP)

\~xERR - Specify the maximum number of overlap errors that will be
tolerated for each view.

ICENTR - If zero, rays are tracked through a random point in the
grid cell. If not zero, rays are tracked through the
center of the grid cell.

Figure 24. View Card for GRID Option
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Table XXIV. Sample Output for GRID Option on Printer
(Compressed for Display)

ENTER GRID

NUMBER UF ASPECT ANGLES 1

AZIMUTH
ELEVATIUN

I
TARGET MINIMUH
TARGET MAXIMUM

A lAR6ET CENTER
TARGET DltlkNSIONS

PLANE
BACK OFF OISTANCE
GROUND
CELL 511E
HORIZONTAL LENGTH
VERTICAL LtNGTH
CENTER ‘
HORIZONTAL RANGE
VERTICAL RAN(JE

NLMBER HLIRZ CELLS
NUMBER VERT CELLS
NUMBER OF CELLS

U,00G

0000(3

x
-109.000

100.C)OO
(JOOOLJ

200.000

120.000
0.000
4.000

Ao.000
15.000

50000
C.00(J

16000U

4
5

20

FIRST SEEO F(JR RANDOfIl NUMBER

OPTION SET 10 COMPUTE RANOOH

OPTION TO NRITE ON IAPE 1

Y z
G.000 150CL0
lG.000 300000

!J.COO 22.5C’O
1(4*GO0 15.CGQ

22.500
120000
32,000

GENERATOR

POINT IN CELL

o

OPTION SET TO COllPUTE 06LIQUffY ANGLE ANO NORMAL DISTANCE FOR ENTRANCE ANO EXIT
ANO”PRIN~~l COMPONENT PER cARo

OPTION SET TO GENtRATE VAREA OUTPUl
FORHATTEO FUR 00CuflENTtO VAREA

OBLIQUITY ANGLE ONLY

OPTION StT FUR NO UUTPUT ON TAPE lC
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Table XXIV. Sample Output for GRID Option on Printer (continued)
(Compressed for Display)

c

G*GL

bco~

●b
-3G.C
-7+.G

L7.6
22,5

4.5
-32.C
-7400

60.7
L197

4.9
-30*U
-74.0

Y1.o
9.2

-3G0G
-74*G

9;.2
AO.9

-30.C’
-14.G
93.5

-30.L
-74.C
95.4
26.5

-30.C
-74.0
5+*6

-30.L
-74.0

96.3

26.9
-30.C
-74.G
97,b

-30.G
-74.G

J*L
C.(I
G*C
L*G
G.o
G.G
Loc
C*U
O*O
U.()
Q*G
C).c
G.(l)
coo
G.G
G*G
L*O
G.c
b.b
U.L
Ooc

4.GL -i .2.JLJ

ldo
303i
z7LJi
Lo:
iGC
4L

3G31
i’7Gl
162
10C
4s

3031
i’7Ll
LCG
10U

3031
27G1
lGO
Aoc

303A
27C1
lGC
lGG

270i
LOG
i02

3031
z7Gi
10CI
lGC

2701
10G
100

3031
i7Gi
*OO
lGL

275.
ioc

c
0
.

w
ru
w
L
.

:
G
0
L
0
G
c
0
b
(1

(.
L
L
G

14.*7

1.63
+b.cu
le.32
i3.t4
ibg;
6.5;

4C.CU
17.25
14.75

,36
9.71

400CC
ie*GE!

16*97
12.(I2
4C.CO
21.54
17.25
140Cb
4L.CU

21.69
19.47
4L .dG
25.L1
2i.4i
13.17
40.06
2b.CO
20.56
4G.00
26*GG
22e25
11.51
+G.OC
2b.uG
23.64
4C.CL
2b.LC

LJ.C:
G.CJ
Lot:
C.LC
G.bJ
C.L”
C.oc
Oocs
C*CL
C*GO
G.oo
O.GG
C.oc
CeGO
3.GG
C.cti
C.LG

L..cc
O.Ci
L*GL
Ooc’c



Table XXI1’. Sample Output for GRID Option on Printer (continued)
(Compressed for Displav).

U.h.

G.L
L*L

cow

O.cl
ij.c
f2.L
Gec
&OL

O.c
J*C
9*L)
0.0
G*L.
O*O
J*L

0.0
G*C4
U*C
O.b
ti.if
0. c
G*G
C.c
C)oc
U.c
O.L

O.u
O.c
0.0
O.ii
000
L*L4
Cf.c
G*L
$.b
C.c
G.c
C.L
G*G
U*C

(4.C

O*L
0.0
00(4
G*O
G.G
O.G
G.G
G*CI
(jm~

C*C
LOG
L.ti

b.c
G*L
COG
C*L

U*U

co.



Table XXIV.

0.0
LJeo
0.0
0.0
G.u
G.ti

U*L)
b.c

0.0
O.u
d.G
00(/
090
0.0
5.(J
God

000
().G
000
0.0

(). G
0.0
LI. C
O*G
Jeo
().0
0.0

U*O
tJ. cJ
oof J

Oeu
U.o
o.d
Got)
C.o
0.()
U*O
0.0
(.)00

0.0
0.0

LJol)
0.0
0.()
0.0
0.0
600

END OF
NUf18ER

SampleOutput for GRID Option on
(Compressed for Display)

L*L
O.b
L*(,
O,u
L*U

O*L

L).(J

b.:

O.L
0.6
Q.G
(J*O
000
O.u
().0
().L
O.(I
L).o
O.LJ
000
U.(J
clot!
().0
000
0.0
(1.U
O.c
G.c
0.0
().L
L)*U
0.0

(JOL!

coo

G*O
G.(J
O.u
L.L
0.0
0,0
000

O.L
0.0
0.0
0.0
0.0
Oeu

CASE
0} RAY

J.u
(l*t#
QOJ
U*U

0.0
JCL
O.(J
U*C
().L
0.0
(JOc
U*O
(J.U
o.b
000
C)ou
O*U
Uou
0.0
0.0
C.u
GoG
0.0
0.0
0.0
O*O

0.0
Oou
0.0
Gou
0.0
0,0
().!)
090

coo
000
t)oc
().0
0.0
O,c

0.0
000
0.9
C.ti
0,0
0.0
U.(J

U.ub
()*CL’
L*QL
COG’.
C.GQ
U*L2
L*bJ
L*CU

(..CO
Cocu
Loco
L*LL
UOL(J
C.C,G
O.QC.
U.(U

G*CU
O.co

(J.CC
(/000
G.cd

00cu
00uo
0.00
Ooco

bbcu
0000

O.CO
00C’J

GOLO
Ooco
U.QG
O.LO
0000

000(2
O.co

0000
O.od
0.00
CIOco
o ●’00
Uooo
Q.UJ
Oobo

0*(.J’J
O*UU
Gob

1
TRACKING ERRORS ENCULJNTEREC)

FIRST SEED FUR RANt)Utl NUMBER GtNERATOR

Printer (continued)

NEXT Sttl) }OR RANDOM NUfltltR GENERATOR bt?b463b?

Tlf’lE FUR CASE 1 ●086 skcLINos

d
9
u
o

d
o

0
0

c
()

o
-

:
0
0
0
u
o

G
o
0
0
0

0
0
0
0
0
u
o
0
0
Q
o

0
0
0
0
0
0

0
0
a
o

0
0
0

Q

o

TL)TAL TIME FOR GRID ●09G SECONDS

LEAVE GR1O
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Table XXIV. Sample Output for GRID Option on Printer (continued) I
(Compressed for Display)

ENTtR GRiO

NUMljLR OF ASPECT ANGLtS 1

AZIMUTH O,oou
ELEVATION ~ct)OJ

x

lARGkT MINIMUM -1OO.OOLJ
IARGET MAXIMUfl looooob

TARGET CENTER O.oou
TARGET DIMENSIONS 2U0.00G

PLANE
BACK OFF DI>lANCE 120.000
GROUND G.ot)u
CELL $fZk 20.000
HORIZONTAL LENGTH 72.00U
VERTICAL LENGTH 63,000
CENIER CJ.00U
HORIZONTAL RANuE -40000U
VERTICAL kANGE o ● 000

t4UtlBER HURZ CELLS 5
NUf18ER VERT CELLS 4
NLJl18ER OF CELLS 20

Y I!
-36.000 .(JLJ

36.00C 63.COO
LoCoo 31.50(J

72.C)OLJ 63.(JCO

31.500
400CO0
600GO0

FIRST SEEO FUR RANOUM NUMBER GENERATOR

OPTION SET TO COMPUTE RANOOfl POINT IN CELL

OPTIUN SE1 TO GENERATE VARtn OUTPUT
IN PACKED FORMAT

OBLIQUITY ANGLk ANO NORMAL DISTANCE

o

OPTION SET TO WRITE TAPE 10
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Table XXIV. Sample Output for GRID Option on Printer (continued)

D

(Compressed

.
0.00 0.()()

?986714CLCL.
-300b99Yz7010
-74007250100.
770M375G1(JU.

-74003680100.
9097999J10L.

-7400999C1G0.
9(J979990il)(J.

-74OO99’901OO*
u.
L.
do
u.
1.
0.
u.
.

;:
L),
o.
Lo
().
u ●

o.
Go
Go
c.
(4.
c,
F,
;:
0.
0.
c,
o.
00

.U.
b.
00
0.
0.
2*

END OF CASE 1

for Display)

20.00 1 40*U0 -40.oti 60.QJ 0.Gf)

5,bb
400CJ

7.2!)
‘2UOOt)U03eL?8
-2Gobooo306tl
2UUOO016.97
200000Z6.CIJ

-20CJCiOCJ16,97
‘20000021.54

O.GO
Geco
O*C.J
0.00
ti*f4J
O.ti(j
0.00
J.QJ
0000
O*LO
LI.LL
coo.)
G*lJJ
U.LJ
0,00
O*GO
L,OJ
0.0!)
0.00
G.oo
().LU
G.CJ
o.dJ
U.co
0.00
000:
OQocl
O.OO+
ve(#J
0.00
O.clu
U*OO
L)OLJ

400023500.

4GOU2!)VOJ.
40GCJ9C042.

400L23500.
4CO(J9004Z.

20002350c.
20CIJ9GOO().
2000Z35C0.

2GOtJ90042.

00
0,
().
o.
00
0,
00
0.
00

0.
0.

0.
00
0.
0.
0.
0.
0.
0.
0.

0.
a.

00
0.
00
v.
o.
0.
t).
o.
c.
0.
0.

NUf18tR LIF RA’f lRAClflNG ERRURS ENCOUNTERED J

FIRST SEE() FOR RANDOM NUM8LR GENERATOR
NEXT

.,
SEEO FOR RAND(.IM NUH13ER GENERATOR 6264636;

TINE FOR cASE 1 .034 SECUhDs

TOTAL TINE FUR 6R1D .03s SEtONOS

LEAVt GR[D
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Table XXIV. Sample Output for GRID Option on
Printer (Compressed for Display) (Con’t)

NU1’’l8ER 01 ASPECT ANtJLES 1

AZIMUTH L,00G
tLEkATi(lN LO(JUU

R Y
TARGET HINiflUM -1OO.OO(J
IARGEI MAXIHUM

-3b.000
lUL.00L 3boQJ0 .d

TARGET CENTkR 0. Ooc G*OCJO .
TARGET OIIIENSIUNS20(.l*(loc72*ukJ3 f

PLANE
BACK OFF DI>TANCt 120.000
CROUND .(.)00

CELL SIZE 2u.(/uG
HORIZONTAL LLNGTH 72.00C
VERIItAL LENGTH 63.GOO
CtNTLR o.ol)J 310500
HORIZONTAL RANGt -400000 400000
VERTICAL RANGt V.ouc 6G.000

NUMtiER HORZ CELLS 5
NUMBER VERT CELLS 4
NUMBER LIF CELL5 20

FIRST SEED FOR RANDOM NUMt)ER GENERATOR o

OPTION SET TO CHOOSE CENTER OF CELL

OPTIL)N SET TU IGNORE NORMAL DISTANCE CALCULATION ANO PRINT 3 COMPONENTS

60. 000 6(Jeo 2 1500 -15,G A OoC E Leo
2!.6 65.8 2 24.7 10: 2.6 70.7 9 ().G o 000 0,0 0

40. 20.0 40.0 2 80c6 -82.1 A 0,0 E ().0
6,6 3408 2 148.0 100 b.i 000 9 coo o 0.0 0.0 0

+00 CJ.b 40.0 4 80.6 -82.1 A O.CI E 0.0 r
beb 34.8 2 41.91041 10.6 7904 2 16,53031 10.0 ,0 2
8.1 000 9 ().0 o U.1) 0.0 0 G,(J O 0.0 000 0

400 -2000 40*o z 8006 ‘6201 A 0,0 E 6.0
E 6mb 34.8 2 1+8.0IOU 8.1 G.o 9 O.c o 0.0 000 0

26. Z1.d 2(1.0Z 86.1 ‘loO.()A (lob E 0.0
12.1 34.8 2 148.0 10U 26,0 0.0 9 000 c G.(J C.(2 o

20. O*G 20.0 3 9+.4 -100,0 A 0,0 E 0,0
20*+ 34.8 2 1(J4.027G1 4L*’2 000 2 $.(/ 100 26s0 O*O 9

20. -2J.U 2000 2 d6el -lLO.O A 0.() E 0.0
1201 3408 2 14$).0 Loo 26.0 0.0 9 U.u c L,c ().0 C#

END UF CASE A
NUMBER lJF RAY TRACKING ERRORS tNCOUNTEREU 0

FIRST S<+.0 F(JR RANO(lfl NUMBER GENERA1OR c

NEXT SiLD FUR RAliLJUM NUMBER LENEKA[UG 2321815

TIflt: FUR CASE 1 ●022 SECCJhl)S

PER CARD

0.0

O*O

6900
0.0

000

Ood

0.0

006
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section of Table XXILrlabeled C is an example of the output generated

for the documented VAREA4 code as it would exist on FORTRAN Unit 10.
The section labeled D is an example of the output generated for the
packed form of input for the VAREA code. Table XX\rexplains the data
generated for VAREA. The value of D, H, and V in Table XXV is for the
entrance point of the ray intersectionswith the component (item). If
the value of D is negative, the entrance point is behind the view plane
from the direction of target is viewed. The end of the view for both
forms is flagged by a filemark. The end of the last block of informa-
tion for both forms may be filled with zeros if not enough data were
generated.

The section of Table XXIV labeled E is an example of the form of
output as it would exist on formatted FORTRAN Unit 1 with a “6”
specified in columns 31-40 of the Control card for GRID option. Table
XXVI is a listing of a sample with a ‘~()’!or ‘12~1specified in columns

31-40 of the Control card for GRID option. Figures 26 through 34
explain the output generated on FORTRAN Unit 1. “fheoutput generated
on FORTRAN Unit 1 when “4”. “5”, or “6” is specified in columns 31-40
of the Control card for GRID option, is basically similar to “l”, “2”,
or “3” being specified, respectively. The formats for “4”, “5”, and “6”
are specified in the second parenthesis after “FORMAT” in Figures 28
through 33.

D, MOMENT Option

The MOMENT option of the GIFT code computes the center of gravity,
the moments of inertia about each of the three coordinate axes, the
weight of each component and the total weight, total volume of all
components and all air spaces, the total presented area and the average
angle between the ray and the normal vector for the first components
hit for each view. The MOMENT option of the GIFT code estimates the
volume and the centroid of a rectangular parallelepipedswhich simulates
a portion of the individual components intersected by a ray from three
grid planes (front view, azimuth 0°, elevation OO; side view, azimuth
90°, elevation OO; and top view, azimuth 0°, elevation 900). Figure 35
depicts the model simulation of the MOMENT option. The top line of the
figure shows the grid cell projected through components of a hy-po-
thetical target and indicates a random but reproducible location within
the grid cell of the representative shotline and where it enters and
exits each component. The middle row of objects depicts the true
shape of the volume intersection of the ray cylinder and the various
target components. The bottom line portrays the set of rectangular
parallelepipedsvolumes which are simulated by and located by the MOMENT
option. The mass of each simulated ray component is obtained from the

‘“VAREA Computer Program, VOL I, User Manual, 61JTCG/ME-71-6-1, Joint
Technical Coordinating Group for Munitions Effectiveness, Falcon
Research and Development Company, Denver, CO, Feb 1971.
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Table XXV. VAREA Input Generated by GRID Option on FORTRAN Unit 10

Record 1 View Information (for both forms of VAREA input)

A - Azimuth angle in degrees

E - Elevation angle in degrees

CELSIZ - Grid cell size in viewing plane

NVEH - Vehicle number

HMAx - Maximum horizontal coordinate in grid

HMIN - Minimum horizontal coordinate in grid

VMAx - Maximum vertical coordinate in grid

VMIN - Minimum vertical coordinate in grid

Documented VAREA Output (Blocks of 170 components with 6 words
per component)

SHOT(1)

SHOT(2)

SHOT(3)

SHOT(4)

SHOT(5)

SHOT(6)

(D) Distance from view plane

(H) Horizontal coordinate in view plane

(V) Vertical coordinate in view plane

Packed word (NNNN NNNN 1111) c~ntaining the integer
value of the normal distance through item from
entrance point times 100 (N) and the item code
number (I)

Distance ray travels through item

Packed word (SSSS BB LL) containing the code for
the air space following items (S), the integer
value of angle between normal vector and ray at
entrance point (B) and the integer value of the
angle between normal vector and ray at exit
point (L)
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Table XXV. VAREA Input Generated by GRID Option on
FORTRAN Unit 10 (continued)

Packed form of input for VAREA

(Blocks of42 components with three words per component)

~ PSHOT(l) -

PSHOT(2) -

PSHOT(3) -

Packed word {DDDDDDDDD NNN 1111) containing integer
value of the distance from viewing plane times 100
(D), integer value of the normal distance through
item from entrance points times 100 (N) and the item
code number (I).

Packed word (HHHHHHHHHHDDD.DD) containing integer
value of the horizontal coordinate in viewing plane
times 100 (H) and the distance ray travels through
item (D).

Packed word (WWWWVW S BB LL) containing the
integer value of the vertical coordinate in view
plane times 100 (V), the code for the air space
following item (S), the integer value of angle
between normal vector and ray at entrance point (B)
and the integer value of the angle between normal
vector and ray at exit point (L).

,.
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Table XXVI. GRID Option Output on FORTRAN Unit 1 Using Sample Input

4*

b.: 20.C 7.%CO
Loo 1+.+7 J.JG 34.C

3431 L*O3 G.GG 7bel

27u1 4C.GG 2eG~ C).b
lQG lu.32 aOG(,J C*G

4.0 29*CI 3.400
Loc 13.64 S*GO 34.8

40 2.GO ii.OG 2.2
3G3L 8.91 Oobt 16.7
Z7JL 40.OC 0.00 G.o

Loc 17.25 J@Gb God
G.J Zdoo L.doo

LC2 14.75 O.GO 34.8
4G .38 W*;G 79.2

363A 9*71 U*L9 9.+
2731 4G.OW .

G*UC Q*L
iOL id*bo Gocb Jaw

a.u 24*G 0.20i
iOC .6.97 Q*L: 3*.O

3(13A AZ*U2 G*GC ?(2.7
L7L1 4ct.cL L*Gb C.u

lCG 21.54 00GG C.u
%.2 L4.O 5*30i)

iGO L7.25 U.CJ 34.8
303i i4.C6 C*CC 70.6
27aL 46*CC G.C< God

LOO 2A.d9 G*JO u.:
d.b 2Q.O 90400

Aob i9.47 O.oc 3*.d
27C1 4G.CG G*CU ().C

LOG 25.11 Qocc Cei’
4.0 20.0 4.ocb

iGC 21.42 G*OO 3*.C
303i 13.17 i).co b7.a
Z7C1 *c@co U*OG O*J

100 260CG 3.GC G.ti
C1.c Zu.d .bd~

loo 2d.2d 0.00 3+.d
L7G1 4b*uG 2*GLI G*U

lGG 26.LG G.QG 00G
4*G baec 5.6C9

LOG 22*L5 C*GC 34.d
3031 11*51 000G 09.3
2751 4cecJ JeJL Uoc

LOO 26.Gti O*OG G.o
G*U 46.0 10800

lGU z~.b% Jef)u 3v.a
27GL 40.CC tiOilL be<

lGG 26.C: J*GL ‘Wbti”
999.9

3d.57 -92.32 M
2 7i.&9
2 29.L9
1? 4oLd
9 GOCG

d7.b6 -9i.25 A

2 5L.>C

2 iceG4

2 23.54
2 4.CG
9 G,OU

ot3*75 -92,08 A

2 52031
~ 10040

Z 25e15
z 40CG
9 Getu

90.97 -95,a6 A
2 b4.79
2 27.19
2 4.cb
9 G*CG

91e25 ‘95,u9 A
d 53.11
2 26,43
2 4.(C
9 G.C(J

93.47 ‘99011 A
2 L24.CG
2 4.CO
9 C/oc.

95.42 -130.OC A
2 47,53
2 43.30
2 40CIJ
9 Cc:

94.58 -ldJ.GL A
2 lc40ckl
L 4.<;
9 COCJ

30..25 -l~fjoo~ A

2 65.A4
L 47.35
2 4.GG
9 G,CJ

47.04 ‘ioo,+)~” A
2 lL40GJ
2 4.CJ
9 L.LG

O.c t b.c

‘O*O E G.O

C.J

COJ

C.o

L*C

Uei

6.6

C.C

7
7
7
7

7
7
7
7
7

7
7
7
7
7

6
6
6
6

b
6
6
b

5
5
5

5
5
5
5

5
5
LJ

4
4
4
4

4
4
4
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1-5 6-15 16-75 76-80

NORR Uf3TE IT ITLE

FORMAT (I5,A1O,6AIO)

NOAA - Number of views

DATE - Date tape was written e.g., June 10, 73

ITITLE - COhl-GEOMdescription title

Figure 26. Title Line of GRID Option Output on FORTRAN
Unit 1 (for all forms)

1-20 21-40 41-s0 51-60 61-70 71-90

R E TCENTR(l I TCENTR(21 TCENTR(31 CELSIZ

FORMAT (2E2O.8,4E1O.3)

A - Azimuth angle of view

E - Elevation angle of view

TCENTR(I) - x, y, z coordinates of the center of the target

CELSIZ - Grid cell size

Figure 27. View Line of GRID Output on FORTRAN Unit 1
(for all forms)
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,

--

1-1-4

lTFtl( I )
——

FORMAT

ITEM(I) -

CLOS(I) -

CANGI(I) -

KSPAC(I) -

SLOS(I) -

Figure

(3(14,F7.2,F5.1,13,F7.2))(3(14,F7.1,F5.1,13,F7.1))

Item code number

Distance ray travels through item

Angle between normal vector and ray at entrance point

Code for air space following item

Distance ray travels through air space

33. Ray Data Line of GRID Output on FORTRAN Unit 1
(3 components per line)

1-6 7-77 78-80

‘ 999*9’ ‘END ‘
4

Figure 34. Last Line for Each View of GRID Output on FORTRAN Unit 1
(for all forms)
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computed volume and the estimated density data of the Item Density
Table. The moments of inertia, center of gravity and total vehicle
mass are calculated for axes passing through x=O, y=O and z=O. The
moments of inertia are then computed by using the Parallel Axis Theorem
for a set of axes centered at the coordinates of the corresponding com-
puted center of gravity. The final estimate of the moments of inertia,
center of gravity, component masses and total vehicle mass are the com-
puted averages of all three views. Figures 36 through 38 describe the
input for the MOMENT option.

If the message !!****ERROR IN M()~NT **** ... NUMBER OF ITEMS

(number) EXCEEDS ARRAY SIZE (number)” is printed, the variable MXITEM
and the arrays ITEMS, CINF and CWT in the MOMENT subroutine would have
to be changed to be equal to or greater than the number after “NUMBER
OF ITEMS.”

Table XXVII is the output generated using the COM-GEOM description
in Table I and the MOMENT option data located in Figure 39. The portion
of the output with header line “ENTER MOMENT” describes the Enclosing
RPP of the target. The first line under “XMIN...ZMIN” is the Enclosing
RPP of the target. The second line is the RPP expanded so that an even
number of grid cells on each face is established. The next three
portions in the printout contains the data generated by the MOMENT
option for the front, side and top views. The last two portions of
the printout contain averages of the three views. The portion begin-
ning with the line “ITEM...DESCRIPTION”supplies an averaged weight
for each item (component)of the target. The item code number, density
and an alphanumeric description of each component is also supplied.
The last portion contains an averaged center of gravity, moments of
inertia, mass and volumes for the three views.

E. PICTUR Option

The PICTUR option generates a line drawing (maY be Plotted on a
Calcomp plotter) of the COM-GEOM description as it appears from any
azimuth and elevation combination. Lines not visible from the selected
aspect angles are not drawn. The plot drawn can be either isometric
or perspective. Selected regions or cross-sections of the COM-GEOM
description can be plotted. The main purpose of the PICTUR option is
to generate a visual representation of the COM-GEOM description for
reports and presentations but it can also be used to check the location
and shape of the described components. Figures 40 through 44 describe
the input for the PICTUR option.

The plot generated by the PICTUR option is obtained by basically
a search technique, The gri,dis constructed for the selected view of
the CO14=GEOMdescr~ption with the cell size specified. An initial scan
is made by.dividing the horizontal and vertical lengths of the grid
into approximately 10 segments each, Rays are traced through the
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1-1o 11-20 21-30 31-40 41-50 51-60 61-80

Xtl IN xtlRx Ytl IN YrlFlx ZPIIN Ztlfix
4

FORMAT (6F1O.O)

The minimum (rein)and maximum (max) values of the x, y, and z coordinates
which bound the rectangular parallelepipedsthat encloses the COM-GEOM

#

description (Default is the computed Enclosing RPP located at LENRPP in
ASTER)

Figure 37. Target Enclosing RPP Card for MOMENT Option (Optional,
read only if IRPP of the Control Card is not zero)

1-10 11-20 21-30 31-70 71-80

I DEN CFIRD

FORMAT (I1O,F1O.3,1OX,4A1O)

I- Specify an item code number used in the Region Identification
Tab1e

DEN - Specify a density for this item

CARD - Alphanumeric information for this item

Repeat card until all item code numbers used in the Region Identifi-
cation Table are specified. A blank card signals the end of the Item
Density Table.

Figure 38. Item Density Table for MOMENT Option
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Table XXVII. Sample Output for ~MENT Option
(Compressed for Display)

ENTER tlutlENT

TARGET HfNItlUtl ANO i’lAXIflUfl
xllIN X1’lAX

-1OO.UO Aot).oc
-1OO*OO 104OOC

X LENGTH Y LENGTH
204.OG 76000

NUt18tR NLJH9ER
X CELLS Y CELLS

51 19

CELL SIZE IS 4.0 x

AZIMUTH = 0.0

NUf16ER OF RAYS

YflxN
-30.CO
-36.OU

Z LtNGTH
b+.i)~

hUtlf3tiR
Z CkLLS

lb

+.0 It+.

ELcVATION =

304

DEPTH IS PARALLEL TO THE X AXIS
t4aRIZONTAL IS PARALLEL TO TtiE Y AXIS
VERTICAL IS PARALLEL TO Trit 2 AxIS

CENTER OF GtiAV[TY
DEPTH (x) -32.5740 INo
HORIZONTAL (Y) -09d7t3 IN.

VERTICAL (ZJ 28eG395 iN.

llOilENT OF JNERTIA ABOUT DEPTH CG (x) 62.2224 KG,-M
MOMENT OF INERTIA ABOUT HORIZONTAL CG (Y) %50.5963 KG.-M
POHENT OF INERTIA ABOUT VERTICAL CG (Z) 472,7296 KGc-M

TOTAL MASS = Z0Z2e67b4 UG,

COMPONENT VOLUNE = 2.3037 CUoH .
SPACE YOLUME ● 5a6d71 CU.f’l ●

TOTAL VOLUMk = 7.9108 CU.M ●

TOTAL PRESENTEO AREA 20G026 SQ.tl c

AREA OF NORMAL I14CIOENCE : Csddocl SQOM ● RATIG =
AREA NON-MIRtlAL INCIDENCE * 2.0026 SC)o?l . RATSO =

tlEAN ANGLE = 36066 OEGREES
MEAN COSINE = .7923a Is 37.59 OEGREES

TIi’iE FOR THIS VIEW .244 sEcilNos

.

YMAX ZH1P4 ZHAX
360GI) .Oc 63.CC
4GOQG .00 O**JO

O.(I

,**2
.**2
●**2

C.cc)oc “
1.000C
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Table XXVII. Sample Output for MOMENT
(Compressed for Display)

4LIMUTII = 90.0 ELEVATIJN = 0.:

hUtl!3ER OF i4AYS tile

O.EPTH IS PARALLtL TO THE Y AXIS
HORIZONTAL IS PARALLEL TO THE X AXIS
UEtlTICAL IS PARALLEL 10 THE Z AXIS

CENTER OF GRAVITY
OEPTH (Y) ●GOOO INe
HORIZONTAL (X) -32.5645 IfNa
VERTICAL (z) 29,G222 INo

flOtlENT ilf INERTIA AtlOUT OtPTH CG (Y)
iYOflENT Of INcRTIA ABOUT HORIZONTAL CG (X)
flOHENT GF INERTIA ABOUT VERTICAL CG (Z)

TOTAL llASS = 2881.97d7 KG.

COflPONENT VOLUME = Zo332G CU.f! o
SPACE VOLUflE = 5.691C CUePl ●

TilTAL vOLUME = aoo230 cuom .

Option (continued)

472.e593 KG.-II ,**Z
6“6.5757 I(G.-H .**2

498.1135 t(G.-rl .**2

‘TOTAL PREScNTEi) AREA 8 6.d413 Sa.1’l ●

AREA (IF NORHAL INCIDENCE = 3.7884 SQ.R ● RATIO = .7625
AREA NON-NORllAL INCIDENCE = 1.0529 SQ.Pl . RATIO = .2175

MEAN ANGLE =
flEAN COSINE =

TINE FOR THIS

AzItlUTti =

40.53 OEGRtES
.728i5 IS 43.27 OEGREES

VIEk .4i8 SECONOS

Joa ELEVATION = 9i).G

NU/18ER ilf itAYS 969

OEPTH IS PARALLEL TO THE Z AxIS
HORIZONTAL IS PARALLEL TO THE Y AxIS
VERTICAL IS PARALLEL TO TtiE X AXIS

CENTER OF GRAVITY
OEPTH (z) 28s6419 INo
HORIZONTAL (Y) cC163 IINO
VERTICAL (x) ‘33.2005 IN.

tlOHENT OF INERTIA A80UT OEPTH CG (Z)
PIOMENT OF INERTIA A801JT HORIZONTAL cG (Y)
.tOMENT OF INERTIA A80UT VERTICAL CG (X)

TOTAL MASS = 2900.5352 &G.

CQf4PONENT VOLUME = 2.3258 CU.tl .
SPACE VOLWIE = 5.2746 CU.11 .
TOTAL VOLUfiE = 7060!)4 Cu.n ●

‘UITAL PRES&NTEO AREA = 8.5161 sLlorl ●

AREA OF NORMAL lNCIOENCE = 6.1522 SQ.M ●

AREA NUN-NORMAL iNCIOENCE = 2.3639 SQ.tl ●

469.12i7 KG*-H .**2
443e94dG KG.-fl .**2
6702209 KGo-H ●**2

MEAN AI’4GLE = 47.M1 OEG2tcS
MEAN COSINE = ●05L74 Is 49.33 DEGREES

RATIO = .7224
RATIO = .2776

TIHE FOR THIS VIEU .620 SECGNOS
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Table XXVII. Sample Output for ~MENT Option (continued)
(Compressed for Option)

ITEM

40
lGO
lC1
111
651
652
653
654

1041
2741
3031

DENSITY
(Grl/cu.cil)

L.300C
●bGco

1.2GO0
.000G
.70G0
● 7000
● 7oci)
.700C

1.5000
3obOOG
1.1OGO

wELGHT
(KG)

%,48
d9i,75
39.97
0.00

39.93
41.58
42.73
43.03
L~eb3

1654.34
98.86

DtSCRLPTXCIN

STtERING WHEEL
BODY
BU1313LE
DUHtlY
WHEEL
hIIEEL
utiEEL
UHEEL
STEERING SHAFT
ENGINE
i2RXVEt?

CENTER (JF GRAVITY
x -3207799 INO
Y -.3238 INO
z 28.5679 1?+.

HOf!ENT Of INERTiA At)OUT X CG b503397 KG.+ .**2
14011ENT OF INERTIA AdoUT Y CG 455.7346 KG.-tl .**Z
ROtlENT UF INERTIA A80UT Z CG 479,9883 KGo-?I ●**2

TCITAL SASS = 2868,3968 KGe

G3HPCINENT uOLUI’4E = 2.32L)5 CU.PI .
SPACE VOLUtlE = 5.52$2 CUeM ●

TOTAL tiOLUllE ● 7.8447 CUOtl ●

TOTAL TIflE FOR ROllENT 1s291 SECCINOS

LEAVE AO14ENT
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1-10 11-20 21-30 31-40 4~-51) S1-60 61-80

N@Rfi ITRPE2 NSKF!L TIMRX ISTRT SCELi!

NOAA

ITAPE2

NSKFIL

TIMAX

ISTRT

SCELZ

FORMAT (3I1O,F1O.O,I1O,F1O.O,2OX)

Specify the number of views

If not zero, store the points plotted on FORTRAN Unit 2

Specify
FORTRAN

Specify
for the

the number of files to skip before writing on
Unit 2

the maximum time in seconds that is specified
computer run (required only if ITAPE2 is not zero)

If not zero, this run restarts from a previous run which
stopped because of an almost maximum time or exceed “MAXNOD”
termination.

If not zero, use a finer initial scan (The value of SCELZ
is the minimum cell size tolerated. However, SCELZ must
be greater than or equal to S * SM’ESH(S~SH of the View
Card, Figure 41))

Figure 40. Control Card for PICTUR Option
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1-10 11-20 21-30 31-40 41-45 46-50 S1-60 61-70 71-75 76-80

R E StlESH SCRLE SPECTV lRPP flFIXERR OEYE ICJLKP IXSECT
4.—— .

FORMAT (4E10.3,L5,I5,I1O,F1O.O,2I5)

A - Specify azimuth angle in degrees

E - Specify elevation angle in

SMESH - Specify grid cell size for

SCALE - Specify scale for plotting

SPECTV - If “T”, plot a perspective

IRPP - If not zero, read a Target

MAXERR - Specify the maximum errors

degrees

plotting (Default = .25)

on one inch of graph (Default = 10.0)

picture

Enclosing RPP card

allowed per view (Default = 25)

DEYE - Specify the distance the eye is from the target for per-
spective picture (Default = the vertical length of the grid
divided by .725)

IDLKP - If not zero, plot only selected regions

IXSECT - If less than zero, plot only the portion of the COM-GEOM
description not in the box. If greater than zero, plot
only the portion of the COM-GEOM description in the box

Figure 41. View Card for PICTUR Option

—

l-la 11-20 21-30 31-40 41-60 51-60 61-80,
XHIN Xtmx YtlIN Yrmx ZIIIN mx

4

FORMAT ~6FlQ,Q)

—.
The minimum (m.in)and maximum (max) values of the x, y, and z coordi-
nates which bound the rectangular parallelepipedsthat encloses the
COM-GEOM description (Default is the computed Enclosing RPP located
at LENRPP in ASTER)

Figure 42. Target Enclosing RPP Card for PICTUR Option
(Optional, read only if IRPP is zero on View Card)
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8.*.*\ ,.’

1-6 7-1o 11-1s

10H NKRRD(l I
‘6-20 ●-NKFIRD(21

FORMAT (A6,4X,14A5)

IDH - If “KEEP”, the regions are those to be plotted. If “DELETE”,
the regions listed are those not to be plotted.
(Default = “KEEP”)

NKARD(I) - Specify the regions to be or not to be plotted. Region

.. numbers or code words are allowed. Allowable code words
are:

“THRUf’- Through, “1OO THRU 150” means regions 100 through
150 are to be considered.

“END” - Last region number, “1OO THRU END” means regions
100 through the last region are to be considered.

Repeat as many times as needed to list all of the regions. A blank
card is needed to signal end of the list.

Figure 43. Delete Selected Regions Card for PICTUR Option (Optional,
read only if IDLKP of View Card is not zero)

1-1o 11-20 21-30
I

31-40 41-50 51-60 61-80
P(l) P(2) P(3) V(l,l) ‘/[2,1) V(3,1)

V[102) V(2,2) V[3,2) V(103) V(2,31 V[3,3)
4

FORMAT (6F1O.O)

P(I) - Specify the vertex of the box.

V(I,I) - Specify the vectors defining the length, width and depth
of the box.

Figure 44. Cross Section Cards for PICTUR Option (Optional, read
only if IXSECT of View Card is not zero)



corners of each of the segments from starting points located outside
the COM-GEOM description to the first surface of the COM-GEOM descrip-
tion encountered. Adjacent horizontal rays are compared to determine
if they intersect the same first surfaces. If two different surfaces
are encountered by the two adjacent rays, a ray is traced halfway be-
tween the two adjacent rays. Each set of adjacent rays is compared
again to locate which side has two different surfaces. A ray is traced
halfway between the two rays which have the two different surfaces and
compared. This process is repeated until the distance between adjacent
rays is equal to the grid cell size (SMESH). The data associated with
grid cell is ‘thenstored in an array (MA). Figure 45 depicts the pro-
cedure used by the Inital Scan of the PICTUR option.

The sample target is projected onto a grid in Figure 45. This
grid is divided into 11 segments across and 11 segments down. Rays are
traced through the corners of each of the segments from starting points
located outside the sample target to the first surface of the sample
target. Rays are traced through points 0,0 and 0,67 and compared to
determine if they intersect the same first surfaces. They both miss the
target so a ray through point 0,134 is traced and compared with the ray
through point 0,67. The initial scan continues in the same manner until
it reaches point 21,335. The ray traced through point 21,268 misses the
target but the ray traced through point 21,33S hits a surface indicating
a line is located between them. The area with the loosely spaced dots
in Figure 45 depicts the next portion of the initial scan procedure. A
ray is traced through point 21,301 which is located approximately half-
way between points 21,268 and 21,335. The rays traced through points
21,301 and 21,335 hits the same first surface so another ray is traced
through point 21,284 which is located approximately halfway between
points 21,260 and 21,301. This procedure is repeated until the line
to be plotted is located within one grid cell length between points
21,271 and 21,272. The area containing packed dots in Figure 45 depicts
the grid cell which is stored. Rays are first traced through points
22,271and 22,272 then the first surfaces (identifiedby region, solid
and surface numbers) encountered for each of the four corners of the
grid cell, the location (21,271) of the upper left corner of the grid
cell and a flag indicating the sides of the grid cell crossed by lines
are stored. The initial scan continues until the whole grid has been
covered.

●

After the initial scan, the grid cell data stored in array MA is
accessed and used to compute the starting point (node) for a plotted
line approximating the line located between two surfaces. The side
of the grid cell intersecting the plotted line determines which adja-
cent grid cell will be computed next. If the adjacent grid cell has
not been previously referenced, rays are traced through the two corners
which haven’t previously been computed. The remaining side of the
adjacent grid cell which intersects the plotted line is determined.
The plotted line is computed from the midpoint of the side where the
plotted line enters the adjacent grid cell to the midpoint of the side
where the plotted line leaves the adjacent grid cell. Adjacent grid

●
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cells are computed until the plotted line intersects a grid cell pre-
viously computed. If a grid cell has more than two sides intersected
by lines, the data associated with it is stored. This grid cell data
is used as a starting point later. Figure 46 depicts the method of
computing the plot of the COM-GEOM description.

Plotting a line drawing portrayed in Figure 46 begins at a grid cell
stored in MA with the point 58,81in the upper left hand corner. The
adjacent grid cell with point 57,81 in the lower left hand corner is
located above cell 58,81 is then computed because the line between the
surfaces intersects the top side of cell 58,81. Rays are traced through
points 57,81 and 57,82 of the adjacent grid cell 57,81. The line between
the surfaces passes through the right side of the grid cell 57,81. The
plotted line is then drawn from the midpoint of the line between points
58,51 and 58,82 to the midpoint of the line between points 58,82 and
57,82. Adjacent grid cell 57,82 is then done, then 55,82, etc. A con-
tinuous line is plotted until it intersects a grid cell previously stored
in array MA. Grid cell 53,83 has more than two sides intersected by
lines, so the data associated with it is stored in array MA.

If the message “NUMBER OF NODES.GT.(value of MAXNOD) - STOP” is
printed, the variable MAXNOD and the array MA must be increased.

Table XXVIII is the printout generated by the PICTUR option using
the COM-GEOM description listed in Table I and the input for the PICTUR
option listed in Figure 47. The section labeled A in Table XXVIII con-
tains information on the Enclosing RPP of the COM-GEOM description. The
section labeled B describes the view plane, starting points of the rays,
and cell size and the scale for the plot. “HORIZONTAL” and “VERTICAL”
are the horizontal and vertical lengths of the grid in the view plane.
“MESH SIZE” is the grid cell size. “SCALE” is the number of target
units per inch of plotter paper. The portion of the printout labeled C
describes the grid in the view plane. The coordinates of the four
corners of the grid are specified in the actual x, y and z coordinates
of the COM-GEOM description. “DIRECTION OF RAYS” is the normalize
vector parallel to the rays traced through the target. “DIRECTION LEFT
TO RIGHT” and DIRECTION UP TO DOWN” are the vectors which are parallel
to the viewing plane whose length is equal to the grid cell size. “MESH
ACROSS” and “MESH DOWN” are the number of grid cells in the horizontal
and vertical direction of the grid. The portion labeled D indicates the
amount of rays traced and the number of starting points (NODES) stored
as a result of the initial scan. The portion labeled E describes the
plot. “HORIZONTAL PAGE” and “VERTICAL PAGE” describes the size of the
plot (inches). The portion of the printout labeled F indicates the
number of rays traced for this view and the amount of starting points
(NODES) stored. Note that25 more starting points were located in the
first view of the sample run after initial scan. Figure 48 is the plot
for this view of the PICTUR option. The section labeled G is printed
when Columns 75 through 80 (IXSECT) of the View card for the PICTUR
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Figure 46. The PICTUR Option Method of Computing Plot Points
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Table XXVIII. Sample Output for PICTUR Option
(Compressedfor Display)

tNILR GRAPHICS pACKAtit

NUtltiER UF Vl[hS IUP PLCIIJR 3

hK[lE PLUI PUINIS LIN rAPE Z

NUtltlkR IIF FILES SKIPPED o

flAXItlUf’Y TIME FUR PICIUR 9Q0.00 SECONDS

[

rt4~bfr MINMUM

A IAKGtT MAxIMUM
TARGLr CLNltF
TARGET DiMkN~lUNj

AZ[MUTtf
[LEVA11ON

HORIZONTAL
VERTICAL

B BACK OFF DISrANCE

TARGET CENIE~
tlESH SIL[

ISCALE

I

UPPtR LtfT CURNLR
uPPER RIGt+T CLIRNER
LOIitR LtFl CURNER
Ll)uER RIGHl LURNER

c IJ[RECTION OF RAYS

x Y

-100.000 -36,000
1(10.00G 360000

U.000 O.ooc
20C.000 72.000

43.009
3G.GOC

193.833
152.226
119.000

Uoooo 0.000
.300

3G.000

1?
.G31J

63.LOG
3A.>00
63.LCG

31,500

114.4926 -22.5rJ80 156*9A58

-22.5b6J 11%.4926 1560Y1513
16(!.312? 31.2520 25.C842

31.2>20 168.3127 25.0842
-06124 -.6124 -.5000

1
OIRtCIION LEFT 10 RIGHT -02121 .2121 0.6000 k[lfi MAGNIrUOE ● 3009
OIRECTIU~ UP TU DLJiiN ●1061 .1061 -.2598 Mlrli MAGNITUDE ,3000
tlESl{ ACKUS3 b46
MESH L)OWN 507

UPTION St-[ TO URIrE PLOT PL31NrS ON rAPE Z FOR FILE NUM13ER 1
SAMPLt INPUI FUR Gllr lo1301?8

\
ENO Ur INITIAL SCAN

D NUMBER Ut RAYS

[

393
NUMBER or NuOES 36

TIME FOR lNIIIAL SCAN

I

l+ORIZ(.lNrAL LENbTH 193.83
tORllUNrAL PAGE 6.46

E VERTICAL LENGTH 152023
VERTICAL PAGt 5,bi
SCALE 1S 1.0 IN. = 30.00 uNITS

!

tNO OF V[EU
NUMBER UF RAYS 8b99

F NuM8kR OF POINIS 1995
(f4AxIf4uft Nui3ES 61

●156 SICONOS

lillE FOR Vltld 4.778 SECONOS



Table XXVIII. Sample Output for PICTUR Option (continued)
(Compressed for Display)

CPTION Skl TO CRl)SS StCTIdN IAKLJEI

/

CROSS SECTIUNAL tJOK1S

G At?c.000o 0.000u C.00LC-24b,000G LJ*OO(IO O,coou
L ●0000 -40.0000 O.COGO O*ODOU O.coo(l 70.0000

THE FL)LLLJwlNb REGIuNS N(JT NEEljED FOR X-SECTIUN
8 10 12 16 18

x Y z
TARGET MINIMUM -lGu*oiJo -360000 ●coo
TARGtl MAXIMUM loo.obfl 36,000 b30Goo
TARGET CENTER 0.000 C,ooo 310500
TARGET oiflENSILINS 200.000 72,000 63,000

AZillUTri
ELEVATION
HORIZONTAL
VERTICAL
BACK OFF DISIANCE

TARGET CfNTER
MESM SIZt
SCALE

UPPER LEF[ CORNER
UPPER RIGHT CORNER
LOUER LEFT CORNtR
LOWER RIGAT CORNER
DIRECTION OF RAYS
DIRECTION LEFT TO RiGHT
OIRECTION UP TO DOWN
HESH ACROSS
MESH DUNN

45,060
30*obo
1930833
152.226
1190000

O.OGO 0*000 31.500
a300

3090G0

114.4926 -~2.5b80 156,9158
-22*5680 11+,4926 156,9158
168.3127 31.2520 25,0862
31,2520 168.3127 25.6842

-06124 -06124 -.5000
-.2121 .2121 0.0000

●A061 .1061 -.2590
646
!)07

OPTION SET TO wRITE PLOT POINTS LtN TAPE Z FOR FILE NUMBER 2
SAMPLE INPUT FOR GIFT

NO LIF INITIAL SCAN
NUM8ER UF RAYS 529
NUHBER OF NUOES 62

TlllE FOR INllltLLSCAN s339 SECUNOS

horizontal LENGTH 193,83
t!ORIZONTAL ~A6E 6046
VERTICAL LENGTH 152,23
VERTICAL PAGE 5*O7
SCALE LS LoO INo = 30,60 UNITS

END OF V[EM
NUIWER UF UAYS 14451
NUMBER OF POINIS 32S0
MAXIMUM NOOES 117

MIIH MAGNITUOE c3000
kITH HAGNITUOE *3000

TIME FOR VIEW 11,880 SECUNDS
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Table XXVIII. Sample Output for PICTUR Option (continued)
(Compressed for Display)

\

{PTION SEI 10 l)t.LETt 5ELtClLD NtbIONS

H
OtLtTt REGILINS

3 THRU 10

A Y z
ThkGtT M1lwlflUtl -lbo.000 -36.900 ●OO(J
lhRGEl tlAXItiUfl LOL).OGO 36.2(JG b3.t.00
lARGET CENTtK 0.00J 0*300 310500
TARGtT DIMENSI(JN5 200.000 72.OG(J 63.(,00

/zIrlurti

ELEVATIIJN
HURIZONIAL
VERTICAL
BACK OF} OISTANCE
lApGEi CENTER
tltsH Slzt

SCALt

UPPER LLFT CORNER
UPPER RIGHT CDRNER

ilUUER LLFI CURNER

LUUER RIGHT CLIRNER
DIRECIION OF RAYS

DIRECTIUN LEFT tO RIGHT
DIRtCrION UP T(J 00UN
MESH ACROSS
MESH OlldN

~5.ocJ

30.00)

193.M33
lj~.z26

119.000

0.00(, 00000 31.>00

.3Gd
30.000

114.+926 -22.5680 i56.9158
-22.5680 114.4926 156.9158
106.312? 31.2520 25.0862
31.2520 168.3127 25,0842
-.612+ -.6124 -.5GO0
-.2121 ●2121 0.0000 WITH MAGNITUDE .3000

.lCbl .1061 -,2598 kITH MAGNITUDE .3000
646
507

OPIION S[1 10 uRIlt PLOT POINIS ON TAPE 2 FUR FILE NUMBER 3
SAHPLE lNVUT FLJI?GIFT

NII OF INITIAL SCAN
NUMBER 0} RAYS 335
NUMBER OF Nf30ES 33

lltlt FOR INITIAL SCAN .160 SEC(3NDS

HOKIZIJNTAL LENGIH 193.83
HORIZONTAL PAGE 6.+6
VERTICAL LENGTH 152.23
IJERTICAL PAGE 5.U7

SCALE IS 1,0 lN. = 3C.00 UNI(S

[ND OF VIEW

NUI’!BER UF RAYS 8301

NUMBER (IF POINTS 1559
MAXIMUM NUDES El@

([ME FOR VIEU 5.85A SECONDS

T[flE FLIR GRAPHLCS 22.j19 SECONDS

ltAVE GRAPHICS ~ACKAbt
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Table XXVIII. Sample Output for PICTUR Option (continued)
(Compressed for Display)

ENltR bRAPHICi PACKAbF

NURBtR Ll} kLEh> ~llR PILIUR i

I

LIPll(Jq jtl 1.J :’St ~lftt 3CAN

I HUKZ/VER1 I)I$T LJF SflALLEjT RFGIUN 1/!.1421 15.7313

(HrJMZ/VEP[ LELL SIZE

ljR</VLR[ NUMljtR [F CELL>

i

TARCtT MINIMUM -lCO.GOO
TARGET MAXIMUM 10U.OOU
lARGtT CLF4TEK ().00L

TARGET OIMtNSIUNS Zod.uoo

hZIMUIH 4>oo(/(J

ELEVATILIN 30.020
HOtiIZGNTtiL 1+3.833
VkRT It AL 1>2.276
OACK UFF DISTANCE 119.(JOU
rARGEI CENTtR 0.000
MESH 5[Zt_ .3ci
SCALE 30.00G

7.0711 7.8657

Y

-3b.00G

3b.000

0.000
72.000

0.000

27 19

1
.Coo

63.LOO
31.500
63.CGLI

31.500

/CIPTiON SET FUR PERSPECTIVE PICTURE

{

SIZE UF VLRTICAL IMAGE 152.226

J OISIANCE FROM lARGtl 10 EYE 2G9.9b7
CENTER OF rARGtT T(J EYt 308.9b7
CENTER UF lAmGtT TU IMAGE PLANE 5100934

UPPER LEFT CORNER 359.40A3 222.3466 356.8829
UPPER RIGHT CORNER 222,3406 359.4013 356,8829
LOHER LEFT CORNER 413.2ZA3 276.1607 225.0512
LOUER RIGHI CORNtR 276.1697 413.2213 225.0512
DIRECTIUN OF RAYS ‘*6124 -.6124 -05000

OIRECTION LEFT TO RIGHT -.2121 .2121 6.0000 WITH MAGNITUOE ● 3000

DIRECTION UP 1(3 OClhN ●1061 .1061 -.2598 WITH MAGNITUDE .3000
MESH ACR’JSS b4b
MESH OUNN 507

END OF INITIAL SCAN
NUMF3ER Uf RAYS 855
NUMBER OF’ NU(JES 44

TIME FUR INITIAL SCAN

}URIZUNTAL LENGTH 193.83
HUF/[ZONIAL PAGE 6.46
VERTICAL LtNbTH 152.23

VERTICAL PAGE 5*O7

SCALE 1S 1.J lN. ● 3U.GO UNITS

END OF VIEW
NUMBER OF RAYS 6431
NUMBER OF POINTS 12L)8
HAXIMUfl Nfli)E> U&

.213 SECONDS

IIME FOR VIEh 3.152 SECONDS

TIME FuR GRAPHICS 30154 StCUh05

LEAVE GRAPHICS PACKA6t
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option is not zero and the cross section cards are inputted. If the
value of IXSECT is greater than zero, those regions whose region RPPs
do not overlap the RPP which encompasses the box will be temporarily
deleted from the COM-GEOM description. Figure 49 is the plot for the
view using the Cross Section option. The section of the printout
labeled H is printed when Columns 71 through 75 (IDLKP) of the View card
is not zero and a list of selected regions is inputted. Figure 50 is
the plot for the view using the Delete Selected Regions option. The
section labeled I is printed when Columns 51-60 (SCELZ) of the Control
card of the PICTUR option is not equal to zero. me “HORZ/VERT DIST OF
SMALLEST REGION” is size of the rectangle in the view plane which en-
compasses the projection of the smallest region of the COM-GEOM descrip-
tion onto the view plane. The “HORZ/VERT CELL SIZE” is the horizontal
and vertical grid cell lengths selected for the initial scan. The
selected grid cell lengths for the initial scan is the largest of three
values: one-half of the length of each side of the rectangle in the
view plane which encompasses the projection of the smallest region onto
the view plane, the value of the variable SCELZ or five times the value
of grid cell size (SMESH). The option to use fine scan does require
more computer run time for the initial scan of the PICTUR option. The
section labeled J is printed when a perspective picture is desired.
Figure 51 is the plot generated for the view containing the Perspective
Picture and Fine-Scan options.

Figures 52 through 56 describe the output generated on FORTRAN
Unit 2 when that option is specified in Columns 11-20 of the Control
card for PICTUR option. Table XXIX contains an example of the plot
data written on FORTRAN Unit 2. If the message “RESTART VALUES STORED
ON TAPE 2“ is printed, the execution of the PICTUR option can be resumed
where it stopped by specifying the number of files to skip given in the
message in Columns 21-30 and specifying a non-zero number in COIUmnS
41-50 of the Control card for PICTUR.

F. PLTRPP Option

The PLTRPP option plots the three basic views (front, side and top)
of the region RPP equivalents of the COM-GEOM description on the printer.
The plotted RPPs are labeled so they can be identified. The PLTRPP
option provides a quick method of locating regions and their approxi-
mate size. Figures 57 through 60 define the input for the PLTRPP option.

Table XXX is the output generated by the PLTRPP option when the
COM-GEOM description in Table I and the PLTRPP data in Figure 61 were
used as input. The section of Table XXX labeled A depicts the front
view of the region RPPs of the COM-GEOM description of the Sample Target.
The rows and columns containing the letter “A” (which forms a rectangle)

in the graph of the region RPPs is referenced in the table in the
column labeled “SYMBOL” and denotes RPP of Region 1 of the COM-GEOM
description. Plotted lines which are common to more than one region
RPP will alternate between the two different printer characters which
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SRtlPLE INPUT F(IR GIFT PROGRHM
flZItlUTH 45.0 ELEVRTIC!N 30.0

SCRLE ~~
30000

NOV. 3001973’

Figure 49. Sample Plot Generated by PICTUR ODtion
Using the Cross Section Option



SRMPLE INPUT F(3R GIFT PROGRRM
RZItlUTH 45.0 ELEVf+TION 30.0

NOV. 3001973

SC(9LE ~p” [ I I
30.00

Figure 50. Sample Plot Generated by PICTUR Option
Using Delete Selected Regions Option
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SRMPLE INPUT FOR GIFT PROGRflM NOV. 3001973
flZIMUTH 45.0 ELEVRTION 3040

Figure 51. Sample Plot Generated by PICTUR Option
Using the Perspective Option

13.5



Table XXIX. PICTUR Option Output ------.. .. .. A.. . .-
on PUKllWN Unit 2 Using sample input

SAllPLE iNPu T FIJR GIFT
+5. LGGu

~b.5;b5
362

L09,650J
11 O.4OOJ
llA.300C
ilZ0200G
l1301Gtio
114*CGC0
1L4.9CO0
115.dooc
lib.TC;O
A17.6CCG
llde~oo’~
119.4COJ
L212.3oGv
12L.2SGJ
122..002
123.CJua2
123.9000
lZj.1000
126.CGLJ
126.900G
127.dOdil
i2u.7000
L290600iI
A3C*5COJ
131.4God
13Z0300G
L33.200J
134.LOOO
135*QCOG
135e90Gc
13006000
137.7aoJ
133.60L3
13902cclt
140.4000
L41.300G
l+Z.2G6J
143.ACUG
i44.cGGo
A440900G
145.acc~
1+6,7GGJ
147e6CGd
148c5CC0
149.40dj
15003GOJ
151.2000
152*lcclo
1530GcbJ
153.900:
154.6GO0
15>.7GOJ
i5606GGJ
157.5CGC
15d.4cJJ
A55C30CJ
LOU*2000

30.obL.

70.1A3L

122.2261
lZ2.07bl
i22.9761
i23.>7bA
1~3.87bl
124.+701
124.7761
lz5,3?b~

125.b761
A26.Z?bl
126.5761
127.1761
127.4?bL
12b.u7bl
128.37cL
l~a.q?bi
i29.Z761
12Y.2761
L2u.97bL
iZ3.3761
;28.0761
A27e47bl
127.1761
L2b.5701
126.2761
12500?bl
125.3761
124e770A
ii4.+761
123.a7bl
i23.57cl
12L,376L
i22*b?bl
:22ed761
i2L.77bL
L21,1761
126.8761
120*27b&
i19.976i
119.3761
li9.076L
116.4701
118,1761
117.5761
117.2761
116.6761
li6.3761
lL5.77bi

115.4761
Ll+.876k
11405701
113.976L
L13.b76b
113.J7bl
112.7751
ii2.i76A
llico761

9009105

i:90eC)C-
lL).70CG
111.6000
112050G:
11304GG0
l14*3dc:
115.20Q0
11501OL)O
li7*LGc:
11709000
lld.8G2:
119.70G0
120.oGOO
12L.5db;
i2Z.400J
1Z3*30G:
iZfi.ZGLJ
125.4GGU
126.3CCC
i27e20CJ
lzaoloco
i29.GCLd
A29.90QG
i3U.bCOQ
13107000
132mtOO0
13305JOb
A34.400G
13503QG’J
13be2;G2
13701GG0
1330bGGJ
138.9dG:
139*aGLJ
14J.7LG0
14i.6COC
142.>000
143.40GJ
144c30GG
L45.200J
i40. iGCO
14700GOJ
L47.90C2
145.6CG0
149.7oca
i5tjebGG)
151.5GCG
132.*OGJ
L53.3CC0
lj4,2GGj
1~>.:bu;
133*bcc:
L500~dCG
157.oac3
A2ds7fJ(lti
159.OUCU
iOG*5GCG

+o.t3333

122.3751
i2d90701
123e27b~
123.5761
124,1761
:?4.476i
L25sC7bL
125.375i
L25.97bi
L2b.276i
L2bm87b~
127.1761
L2707701
L28,J761
120c6701
i28.97bl
129.5761
129.2761
L2d.676i
128.3761
127.7761
i27.67bl
126.8761
;26.5761
125.9701
125,6761
125s;761
124.7761
Al?4.A7bl
123.a7bl
123.2761
122.9761
L22.3761
122.G7bl
121.476A
i21.176A
lZO.576i
L2G.27bi
lL9.b761
LA9.3761
118.7761
118.4761
1L7.8761
L17*j70i
Llbo976i
116.6761
11o.O76L
115:7761
11>.1761
114.6761
L.4.2761
113.9761
li3.379i
li3.G761
112.4761
i~Z.i76L
111*5761

11O*ILCG
iilcGGuG
111.9cli)o
112.dGCG
L13.7CC0
114.bOCG
1A5*5CCC
1L604COC
117.3cac
ila.2ooc
119.lacG
AZOOOOCG
12:.9COC
121a8CGG
122,700G
1230bGC0
124.85CC
125.7COG
L26.6CGG
127.5CCL
i2d.4GO0
AZ9*30CU
i3C,2COG
i31.lC’3G
132.CCCG
i32.90C0
133.6GC0
i34.70GG
i35*buC0
136.5Ct)~
13704QJ0
13003000
i39.2GCu
i40.1000
141.UCCC
14i09GcG
l+2*acGc
L43.70UG
L44,6CO0
145*5CGG
i46.4CCC
1470300G
A48.ZCOC
1+9.1OOC
lso.cclbc
i50.9u4C
151OUOCC
152.7CCC
153.6CO0
L540500C
.55.40CL
L5603GCC
157.2GCC
15e.lGGu
1Y9.CGL3C
15’909CGL
163.5GGL

lC/3C/78

122.3761
i22.9761
123e2701
i23.e76i
124,1761
124.7761
iZ5.G7bl
125.6761
125.9751
126,2761
126.8761
~2?.47bl
127.7761
128*3701
1213,676i
129a27bi
129.5761
1230$7aA
12d.b7bl
126e~701
127.7761
127.1.761
;26.67bL
i26s2701
125.9761
125.3761
125.0761
~24.k7bl

124.1761
123.5761
i23.2701
122.6761
122m3701
121,7761
121.47bl
129.a76L
12005701
llg.gi’b~

l19e6761
119.C75L
li8t770i
lle.1701
117.8761
i17027bl
116.9761
116.3761
Alb.2761
115.+761
115.i76i
114.>761
li4.2761
li3*e7bl
113.37Q1
i12.7761
112.4761
lil.@7bl
lli.5?bL
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Table XXIX. PICTUR Option Output on FORTRAN Unit 2

161O.GOG
162.JooLi
10Z*YGUG
153.aCGG
104.7300
le5.00011
L6b*51J5J
167, 4GLIJ
LGd.3ccd
169,2C6J
17C.1OGJ
171.000:
171.9coil
1720mOO0
173.7000
174.6000
175.350J
A76.600J
i7307000
172,8COCI
171.90JJ
171OOCUCI
17C.AOOQ
1L?9.2000
168.30GW
107,4COJ
166.5000
lb5.liQdJ
164.7CJ0
1630dCOG
162.900C
lb2.oOOO
161.LOOO
i6d*2Gad
159.3QGJ
158e4(lou
157.500G
lb6.oOOC
155.7GG0
154.dOCO
153.9GGG
153.CC3(J
152.1000

30G
151.350G
l>G.600.
1490700C
A4d.oGOG
147.90GL
147.ocoa
146.lGOU
145.2GOJ
144.300U
143.40GU
142.5GOQ
141.OCOO
140.7CG0
139000C:
13d.9Li)u
L3e*co(2c
L37*1GOJ
1J6.ZCOG
A35.30J;

Using Sample

llL.Z76i
liG.4761
li~.37bi
11O.O761
A<9.-761
LC9.i761
iu8.57bl
lC6e2761
lo7,67bl
ld7.3761
1G607761
1u304761
165.8761
LQ5e576i
lc4.97bi
10+,6761
iC4.Z26i
Ld3*776L
103.476i
102.8761
162,5761
161.9761
10i.b76i
lG1.G76i
lGG.776i’
lCG.1761

99.3701
99.2761
98.9761
98e37bl
9t3.J761
97.4701
97.1761
96,576L
96.2761
95e676L
92.3761
94.7761
94.4701
93.8761
93.576A
92.$+76;
92.0761

92e2261
9107761
91,4761
9(la0761
90.5761
89*9761
t39eb76L
89ad76L
&8.7761
bd.i?bi
87.8761
a7.27el
&)6.97bl

86.a7bi
66eJ761
8je47bl
o>.17bi
84.376A
6+.27b.

10104OCJ
16Zs3C:2
L03.20CU
10+*1OOG
lb5.coc’J
10509OGO
lob.6cc~
10707CGO
lad.coGo
L69Q>OOJ
170.40CQ
17103OCO
172,2000
17301OCO
1740f2caG
174c50GJ
175020C0
174.3ciJil
1730*000
172,5CC0
171.6000
i70.70G0
109.8000
156*90Gd
LOa.ccGtJ
167.ii!GO
166.2CO0
A65030CJ
164s40LJ
103.5CIGU
162.00GG
161.7000
150s8000
i59090Q2
159,0000
158.iOOJ
157.20CJ
156.300J
i35.4C(iJ
i54.5JG2
153.bOGO
i5207;o0
15L.dG$J4

151e2GO0
150,30Ga
149.4GL”
140.5CGG
L4?.6CL:
L46e7(2bQ
145.8009
l+40900a
164.9GLJ
143.iOCL
142.20GJ
1+1.300:
140.40G0
L39.2CUJ
13d.oOGO
137.7clc3
1360uOG)
135,90c~
i3>eGGCJ

Input (continued)

ill.27bi
LIJ.675L
iiG.3761
1;4.776.
Lzq.+?bl
lGbob7bl
lJO.5701
1:7.976L
A07.b7bl
lJ7.~761
i2b.7701
106.1761
iJ5.8761
105.2761
~J+*97bi
1J4.3761
1G4.C761
iJ3.7?6i
iJ3c1761
L02.876L
10262761
101.976i
101.3761
iJi.G76~
i9C.+7bl
100.1761

39.576L
99.2751
98.07bk
98.3761
97,7761
97.4761
9b.a7bl
90.i76i
35,97bl
95.6761
95.G761
34.7761
9+.1761
93.87bi
93.2761
92.976L
92.3751

92.G761
91.7761
~1.i7bl
9C.876L
90.2751
c19.97bl
d9.3701
d9.0761
8f3.4761
d8.1701
d7.576L
87.2701
d6.0701
t30.37bl
a5.7761
85.+761
64,6761
6+,5761
33.9761

lbl.7:3c
i62.6CSL
i03,5GCC
i64*4CGC
16503CGG
166c2CClG
167*1OCO
lbo.CLCC
lbo.+CCJ
169.8GCG
170070GG
i71.bGOO
L7205COC
173*4coG
174.300C
17502GGG
174.3C3C
i74tGCC6
i73mltiGC
L72,2COC
171*3COC
170.4GO0
i6905000
lb8moG6J
lb7.7C0C
166.800C
i65*90CG
i65.COGd
104*1COG
163.200C
162.3066
loi.4c02
16005GCG
159.OGJC
158.7L3G0
157.8000
L56.9CCQ
150.CCCC
A5501OOC
L54.ZCCG
153.3G(lJ
L52.4QUG
151.5GGC

150.9CJ0
150.CCCO
149.LGOO
14802606
147.300G
l+be40CL
145.5Go@
144,60dC
i+3.7CGG
i42.accc
141.9GGL
i41.CC,3L
1400LGGC
i39,2GGC
L3803CCC
137.4CCC
136.59CC
135.OCCC
134e7ci)o

113.976i
LIC.6761
L1O.2761
JG9,7761
i09..7bl
10b.0761
lG8.27bl
lC7a976L
iC7.37bl
iG7sC76i
lG6e47bl
lGo.17bl
1C5.576L
1C5.2761
1C4.6761
1C4.3761
1040C761
1G3*+761
lG3.17bl
AL2.5761
ld2e2761
101.6761
101e3761
10G.7761
100.476A

99.976i
gq.slbl
98e97Dl
98,6?61
980C76L
97.7761
97.1761
96e0761
96.2761
9509761
95,3761
95.6761
9+,4761
94.1761
93s5761
93.2761
92,0751
92.3761

92sC761
91.47bl
91.1761
9tie576L
9Gc27bl
69eb7bl
&9e370i
dae77bl
88.4761
e7,d761
67.5751
86.9761
boab7bl
8beG761
u5m7761
55.1701
84.8761
64.2?6i
od.97bl
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Table XXIX. PICTUR Option Output on FORTRAN Unit 2

L34.4GOJ
133*5GGQ
13Z.OGGJ
131s7000
130.bocJ
iZ9030JJ
i29.GGt3Q
lzd.lGoo
127.2000
1Z6.3GOJ
125.4acJ
1Z405GOC
A23.6C3G
122.7CG0
121*8COG
1200900s
120.OCOO
119.1000
A1802CCG
117.30G0
115.4GOU
l15e5cod
114.0000
113.1000
112.aocc
111.9oco
LAA.GO(M
llG*AOCG
1.09.2COG
10803OOC)
107.4000
106.5OOC)
105.6000
1C)4.7CO0
lG30eooo
102.9000
Lfazeoaoo
101OAOOC4
10002GOO
990300J
98.4000
97.2000
90.6GGJ
95.700G
94.8ood
93.9GOU
43.GOOJ
92.LCOO
91.2000
90 ● 300J
8904000
d80500G
87.6006
9b.7ooo
85.80QJ
64.902;
L34.00C2
J!33.1OUO
u#?*zoaJ
dlo300&
dQ.4LGd
79.5GG3
780bdGo

b3.5?ol
ti3.~7bl
tl.2.776i
0204761
8ioa7bi
61.5701
6C.97bi
00.076A
~v*J76i
79.77bl
?9eL7bi
7dmi3761
78.2751
77.Y7el
77.3761
TT.~Tbi

76.4761
76.1?61
75.5761
75.2701
74eb7bi
74e3761
73.77bL
73,4761
72.6761
72e57b1
71a97QL
71ab76i
71.6761
70.7761
70.1761
69.8761
09.276i
b809761
68,3761
b8aG761
67.4?61
07.A7bL
66.5751
0602761
65.6761
b5e37ai
64,776i
64.4761
63.6761
63.5761
62.G75A
b2.67bl
b2.G761
61.7751
6i.17bl
bCc876i
60.27bi
59e976i
59,37bi
59e076i
50.476i
58.i76L
57.5761
57.27bi
5600761
30.3?bi
55.776L

134. iCGJ
123e2CGu
132.3GGJ
13L04GU:
L30*5LOJ
1230bocd
12d.70Gd
A27. boGd
126.YCLJ
i2bocGG2
:25*;JOG
lZ40200d
123e300G
iZ2c4GCL
12i.5C/oG
12C.6CGL
ii907cco
lio.3cGG
l17c9~Gd

l17eOGGJ
L16.LOGJ
lL5.2Lb”
114.30CG
113.4oclJ
l120500J
lllobGGG
llQ.7CL0
1J9*GOGG
lua.9ccG
i~d.ouoa
107.1000
lJ6.2oca
105.3GOU
1J404GGJ
123.500G
102.6OGJ
iGlo70G0
LGQ08GOG

99.9000
990i)ooc
98,iG~J
9702G02
960300J
35,400C
9*050G0
93.bQi)u
92,70GG
91.docG
90.9CUJ
9C. OGOG
0901cca
69,2GuJ
8703CCV
bb.4GGJ
85.5000
a4,6GOJ
83e7GC~
d2,0000
dl.9cc3
aLcLoGu
CG.1OG3
79,2ZLJ
70.30C0

t13e0761
d3.0701
!32.7701
~Z.L7bA
dl,8761
31,2741
dO.$70i
3Ge3761
dOoJ7bi
79.470i
79,1761
78.5701
7da2761
77.6761
77.370i
76.7761
76e67bi
75e87bl
75.5751
74.9761
74.b7bL
74,G761
73,7761
73.L76L
72.8761
72s2761
71.97bi
71a37bL
7i.076i
73.4761
70.1761
69.5761
69,2701
6(3.6761
6a.3761
07.7761
07.4761
ob.87bi
66.5761
65.9761
05*076L
55.<701
04.77bl
64.1761
63.6761
63,2761
rJ2e975A
32.3761
620076L
61.4761
61,1761
bbe5761
60,2751
59.6761
5.9.3761
50e776A
58.47bl
57.0761
57.5761
56a97bl
560b?Di
3baJ~bA
55.7761

L33*8CCL
L32.9CCG
L32,GCO0
A31.lGOG
L30.2CC0
:29.3CLG
12be4QO0
127050GC
126eoLG;
L25c7COC
i24.ac35
123.99(JG
i23eGOCC
122.icoo
121.20GC
i20.3Goc
119.4Goi
iido5GGc
i17.oGi)u
1L6.7CO0
115.8GO0
114*90GL
114.CGCO
li3*icaG
11%.2Goc
1A1*30CC
11O.4CCC
L’0905COG
iC8ebCCC
1J7.70C0
la6.aGoc
1Q50900G
A0500COC
104.1CJOG
ld3,200C
102e3COG
iol.4ooo
10Q.5CGC

9906(!OC
98,7CJG
97.dGGc
90.9CCC
96,GCO0
95.1OOC
9402CCC
93.3CCL
92a4C~G
9i.5co(#
90 ●6vCC
L19.7ooo
8d.8000
87,9CGG
d7.000c
8b,lCc(j
a5.2ccc
d4a3GO0
f33.4coG
a2.5ccG
al.6Gcc
0C*7CGG
79.UGOL
78.<LCC
7&.ococ

83t3701
83.G761
82,47bl
62.1751
81.5761
81,2761
e(2*67bL
6003761
79.7761
79.4701
78.d7bi
78.5761
77.9761
77.67bi
77.C761
70.77bl
76.1761
75.6761
75,2761
74e376:
74e376i
74.G7bi
73.4761
73.17!)1
7?,5761
72s2761
71.6761
71.3761
7ce77bl
7Ga4761
69,8761
69.5761
68.9701
68.6761
68.:761
07m77bi
67,1761
66sd701
6b.2761
65,9761
05.37bL
050;7bl
64.4761
64.1761
b3,57bl
03e2761
bz,07bl
62037bl
ol.770i
61.4761
60e87bl
69,5761
59,9761
59.6761
59mL761
5d.77bi
58,i701
57.676i
57a27bl
50.975;
:b,37bl
56.C761
55.476i
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77.7ClGd
76.5GO0
75*900C
75.LCOG
74,1GGa
73.2 COG
72.3 GtiJ
71.4 GO:
7C.5COG
o’3.bGLG
bd.400C
67.5000
6b.6CGti
05.7GC0
640d OOa
63.9002
03.0000
62sl CGa

3CG
61.5000
60. QOOO
59.7GC0
56.00C0
57.90GQ
57* OOOG
50. iOCJO
55.2GJ0
24*3CSG
53.4GO0
5Z0500Cl
51 OOGOO
50.7000
49. dGatJ
45.9000
46.000C
47.10 Qd
40.2CO0
45.300C
44.4CGG
43.50GJ
+2.6d O0
+107OGG
+d. tiocli)
39.9GO0
39eoodc)
3d.lcolJ
37.2COIJ
36.300d
35.4ooil
34.5G60
33.6d05
32.70dQ
31. aGw
30.9 GO:
30. GGOJ
2901000
250200J
z7.30 C#u
i6.40UJ
25.5GOU
2400000
Z3.7GOG
22.a~$6

Axlii. PIL”l’UK opt Ion (.Jutput on FOR’I’RAPJ Unit 2

Using Sample Input (continued)

55.+/51
54ed76A
54.5761
53.9701
53.070i
53aJ761
52,7761
52.i75i
5L.d7bi
51,0f270&
51.57bi
52.1751
52.+761
53.G7bl
53.37bl
53.9761
54.2761
j4e876i

55.L76L
5>.+7bl
56.J761
56.37bi
56.976A
57.2761

57.8761
5ac17bl
5d.77bi
59.6761
59.6?61
>9.9761
60e>761
6Ga8701
blm47bl
bl.770i
b2.3761
62.6761
b3.270i
63.5701
64.1761
6+.*761
b5cG7bi
65e37Ql
b5e9761
66e276L
65.8761
070176i
67.7761
t$.u7bi
odab761
bd.976A
b9.5701
69.8761
7G.%761
72.776A
71.3761
71.b7bA
72.2761
72e5761
73.176i
73.4761
74.G761
74,3761

77,400d
76.50C/d
75.OGUJ
74.7dcG
73*GGL;
72.+GLJ
72.GGGO
7i.10LJ
7GoLG(Ja
69QGGGG
OaOlcoc
67.2(300
65.3CCd
5504000
64.5CC)2
63.6000
02.7CGG
bloaLGJ

6L.20C0
OG.3CCG
>9.4CCJ
5d050CJ
57.00G’J
50.7CC0
>5.8GCJ
5+.$GOO
54.G;G’J
53,1OCG
52.20CJ
5A*30GC
5G04t3Gi)
+9.5(2G)
4a.bcoJ
47.70C0
40.80CJ
45.$OOG
45.COGQ
4401OOG
43.2GC0
+2.300S
4i.4dGd
+J.5(.)b”
39060CG
3d.70G0
37,dO0.3
36.90GG
3b.COCO
35.LOGO
34,200J
33*3coa
32,4GG3
31,50G(j
3G*ooca
29* 7CC0
280bOCJ
z7.9doJ
27,COOG
26.:GOO
29@2’)GJ
2%,30C)
23*4GGJ
22.50G0

5>.17bi
54.b7bl
54.276A
53.9761
53.3761
53.C7bl
52.+70A
5zoi7bl
2i.57bl

31.276;
51.a70A
52.1761
52.7761
53.G761
53.6761
23.97bl
54.576i
56.8761

55.1761
55.7761
56.0761
5b.67al
Sbe~7bl
57.5761
57.8761
50.4701
5t3.776i
59.3701
59.6701
bC.Z7bl
6C.57bL
51.1761
61.4761
62.6761
52.3761
62.9761
03e27bl
63.8761
04.1701
64.7761
b5,u76A
65.6761
65.9761
66.57t)l
6b.d7bl
a7e4?bl
67,7761
68.3761
66.6?61
59,2751
b9.5761
70,1761
7:.4761
7L.Q761
71.37bl
71.9761
72.2761
72,8761
73.176A
73.7761
74.676A
74.6751

77.lGLC
76.2GOC
75.3CCC
74.+CCC
73.5CGG
72.bLL~
7107CCC
7Q.i3LGc
69.9CCL
68.7CCC
67.3CGU
66.90C0
6bsCOCC
65.120C
6+.2GGC
63.3GCL
b2.4Coo
bi.b5dL

6J.9GJG
Ou.acco
59.lGOC
58.2CCG
57.3COC
50.4GCC
5505CC0
5406COC
53.7CO0
52.aGOL
51.9COC
5i.GCGC
50.lCGC
49.2CCG
4t3.3coc
4704GO0
46.5CCC
45.6COC
44.7GGC
43.aooG
42.900G
42.GCLL
+L.iGCC
4G.2GC6
39.30CC
36.4CCC
37.5GOG
30.6~Qb
35.7CCCI
34.8GCC
33.9GCC
33.Qccc#
32.1OOC
31.2GCL
30.30CC
Z9.4GGC
23.5CGC
27.bcc~
26.7CCG
25.aooc
24.9CGC
24.CCGC
23.LCCC
22.zGJti

5501751
54.:7!Ji
54.276.
53.6761
53.37bi
52.77e;
52.+7bi
>i.b?bi
51.3751
51.576i
51.b7bA
52.4701
52.776i
53.3761
53.676A
56.276A
54.5761
5>.G261

55.4751
55.776A
56.3761
56.6761
57.2761
57,5761
58.A76i
5ci.476i
59,2761
5S,3761
59.9761
6C.276i
bCeu761
610i7bl
61.7761
b2eJ76A
62.6761
bZm97bl
63.57bl
63.d7bl
64.47bi
b+.77el
65.3761
b5.b761
6L).276L
66.576A
b?.L7bl
b7.+701
~5.J7bl
08e37bl
6d.976i
54.27bl
69,8761
70.1761
70.7761
7i.ti7bA
71.67bl
71.9761
72.5761
72.t37bl
73.4761
73.7761
74.3761
74.6761
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Table XXIX. PICTUR Option Output on FORTRAN Unit 2

21.9oot3

2L.CLOO
2O.1OGO
19.2000
1$.4500
1507500
L9.350J
190050a
20,250J
20c550J
21.1500
21.4560
22e35W
22,3503
22.9504
23,2503
z30850d
2+.15G0
24e7500
25eG50C
25.b5Ci)
25.9540
2700000
33.3003
36.9003
43e200J
46.8000
53.19CU
5607CO0
63.390d
6b.450G
6607500
69a300d
70.2000
71.1000
720G900
72e9000
73*6JGJ
74.7000
78.OCOO
79e2G03
dce7000
82.8000
83.550&
85,6500
85.9503
d6e55da
d6.050d
87a450C
87.7500
88-3500
88c660G
89.7000
9Ce6COJ
91.5CO0
72.4000

3G&
93.1506
93.9COG
94.ac60
95.7000
96*600G
97.5CCQ

Using Sample Input (continued)

7f+.97bl
75.2761
75eb7bl
76e17bL
7be32bl
44.2261
*3eb261
41.8261
40.626L
39s4261
36s2261
36.7261
35.5261
34.3261
33.1261
31.9261
30e720A
29.22bi
28.3261
26.8261
25.6261
24.4261
23.6761
23.3761
22.776L
22.4761
L1.t37bl
21a5761
2G097bl
20.6761
ZOo226L
19.3261
17eG761
16.7761
16.1761
15.8761
15.2761
14.9761
14.3761
14.0761
i4,b761
15eZ761
i7a0761
17.$261
20.2261
2101261
22.4261
22.92bl
23.8261
25*626L
27.1261
29.676A
30.2761
30.576A
31.1761
31.4761

31.9261
32.3761
32ablbi
33.2761
33.576A
340176i

21.GCOJ
25.7CCJ
i9.oGQ4

Ld,GGGJ
L6,+5CJ

19.G5C!)
L9.35GJ
L9.95GJ
2C.25CC
2C.8500
21.15GQ
21.7500
22.05dJ
22.6500
22.9503
23,5500
23.0500
24.45GJ
24.75G0
25,35Gv
25a0500
2604000
30000CG
3300CO0
39.90GJ
43.500G
4905000
53.4(IG0
60.0000
b3.bOGtJ
600450(3
t?do7coo
69.60C0
70.500J
71e40Go
72. 30C()
73.200S
74.LOOC
75.3000
7d03Goo
79.80GJ
81.CGG3
83.LOOO
84.75cil
d5e65CJ
86.250LY
~b.550J
07.15G0
d7e450d
d&.c5c)$
06.35GJ
a9.LGoJ
90.CCCG
9J0900U
YA.IJOCJ
$2,7000

93.30C0
94.2CG;
95.16C0
9b.GJOO
qb.$()~j
97.60C0

74.9761
75.5761
75.876L
76s4761
45e12bi
43,9261
62e7201
h:,5261
40.02bi
3’9.1261
37.6261
36.4261
35e22bl
34.0261
32.5261
310626A
30e126i
28.9261
27.7261
26.5261
25mG261
23.9761
23.6761
23.0761
22.7761
22.1761
21.07al
21.27bl
20.9761
20.3761
19.9261
17.3761
17.6761
16,4761
16.1761
15.57bl
15*2761
14.6761
14.3761
14.3761
L4.6761
15.5761
17.0761
19,0261
20e526L
21.4261
22.3261
23.2Zbl
24.4261
25.9261
29.5261
29.97bi
30F2761
3C.8761
31.1761
31e77b~

32.G761
32.3761
32*~7bL
33.2761
33.8761
34.1761

21e300L
2Q,4G2C
19.5cldc

1806COC

18.750G
L9.C5GL

19eb50C
19.950C
2C.550C
2G.850C
21.45’GC
21.7500
2Z035C0
22.b50c

23.2500
23,55C0
24Q15C0
24e45Cb
25.J500
25a350u
25.9500
26.7CG0
30.3000
3b.60CC
4C.2000
46.5CGC
50.lCOC
56.4GOC
6G,300G
66.3000
6b.75~G
69.OGOG
b9.9COf?
70.aGGG
71.700C
72.600G
73e5cGC#
74.400C
75.600C
78.9CO0
8G.4CO0
8103CCC
83.5500
84075SG
85.950C
3b.25Cd
86.850G
67.150G
87.75G0
a8.b5cc
80.5GCG
89.4caG

9Q.3CGC
91.2GG0
92.iCGC
93.CGCO

93,bOG0
9+.50:0
95.400C
96.300G
97,20CG
98.LC:C

75,2761
75.57bl
7b.i76i
76.+761
44.8261
43.3261
42,426L
40,9261
39.726L
38.5261
37.326L
35.8261
34.9261
33.4261
32.2261
31.G26i
29.6261
29.6261
27,4261
25.9261
24.7261
23.9761
23.3761
23,0761
22.4761
22a176i
2L,5761
2i.27bl
20.6761
20.3761
i9.62bl
1703761
16.7761
16e47bl
15.8761
L595761
14,9761
14.6761
L4.C761
14.3761
15.2761
15,5761
17,5261
:9,3261
20ad261
21.7261
22.6261
23.5261
24.72bl
26.d261
29.6?61
29.9761
30.3761
30,b7bL
3ie4761
31.7761

32,J761
32.6761
32.9761
32.5761
33.6761
34,4761
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Tab1e

98.4000
9Y.300J

10002GG.J
lU1.lLGO
1G2.GGOU
10209000
ld3.6bbi
ii4e7Cd0
105.GCOL
lJ605Gilb
1J7.400J
lGd.3ocb
i0902CO0
llC.iGOG
lA1.00GJ
L1l.9GOJ
llzodooo
113.700C
114.0000
115.5000
115.%GOO
L17.3GO0
lla.2o02
119.lCOO
12G.OCJS
120.9CCG
12L*5GOG
122070JG
123.6000
124.500U
125e400a
126,3000
127e2Cb2
128.1000
1290GOOd
129.900d
130ebooJ
13L070Q0
13206CO0
133.5000
13404GQJ
135.300C
130.2GOG
137.1OGO
138*GGGa
13a09000
139.doc’J
140.7000
14L.6COQ
142a500G
143.4000
144*30Qd
i420200G
146.1000
147.LGf2d
147.9CO0
140.aced
149.7000
150*OGOG
15105CC)Q
153.oi2c2

154020G0

155C4000

XXIX. PICTUR Option Output on FORTRAN Unit L
Using Sample Input (continued]

3+.-76L
35.u7bL
35e37bL
3j.91bl

3b,27bi
36,8761
37.A761
37.770L
3d.J7bl
38.6761
3d.97bl
39.57el
39.8761
40.4761
40.776L
4i.37bL
61.0701
42a27bl
42.5761
43.1761
43.4761
+4,C761
44.376i
44.9761
45.2761
45.87bl
46.1761
46.7761
47.0761
47’eb7bA
47.9761
48e57bL
4~a8701
49,4761
49.7761
5C03701
5Lm6761
51.2761
51.57bl
52.1701
52.4701
53.2761
53.37bi
53,9761
>4.2761
54.3761
Ss.ilbl
h,s.7761
56.0761
56e0761
56.9701
57.5761
57.d7bl
58.476i
58.7761
5S.3761
39.0761
bO.2761
bO.>7bl
bl.17bL
;~a9761
59.3761
59.;761

38.7JC0
99.OCLJ

lJU.50G2
lGi.4L~J
1G2.39CL
1J3.2002
lu4elGC0
LC50GCJU
lG509GGG
i:oo80CJ
lC707GG0
108cbCCI0
1G9.50CJ
11O.4OOG
111.3c02
ill?.2cciJ
l130LCO0
l14*c$Jc/o
114.900G
115.dGoJ
li5.70C3
117*OOGG
118050G0
119.40C3
12203CO0
12L02CGL
122elGoa
i230GcGJ
123,YOCJ
124cdOO0
125.7CC0

.126QbCL:
1Z7.50GJ
128*%OCG
129030C0
130e2CO0
131.iGOO
13200C’CO
132a5GGJ
i33.aocG
134.7000
135ebQO0
13b.50C0
137.4000
13d*30cG
13302GO0
14G.1OCO
141aOCG0
14i.9GCJ
l*2edoG’J
143*7CG0
144.6000
145050G0
140.40G0
L47.3GG0
14de2GGJ
149.1OGG
1500Gi)CJ
150.$GOJ
15L.lQCO
153.9QCJ
i54.cOGO
155*7CGJ

34.7701
35.0761
35,6751
35.9761
360~?bl
30.a751
37.47bA
37,7761
35.3791
36.b7hi
39.2761
39.57bl
40.17bl
4G.4761
41,0761
41.3761
41.9761
42.27bl
42.5701
43.1761
43a77bl
44aG761
44,6761
44,97bl
45.5751
45.87bl
46.+761
40,77bl
47.3701
+7,0761
4d*27bl
48.5761
49s1761
49.47bl
5G.G7bl
50.37bl
50.9701
5i.27bl
51.8761
52.17bl
52.77bl
53.C7bA
53.6761
53.9761
54e57b~
54.8761
55,47bl
55.77Ql
5b.37bl
56.0701
57.2761
57.5761
5U.17bl
58.4761
59,L761
59.3761
59,9761
6Ca2761
oced7bl
bl.l?bl
>9.07bl
55.3761
58.7761

39.UOGC
99.9000

i,oocacco
1G1*70CC
102.OGOL
A:3*5CQG
1;4.4CCC
125*3CCC
106.2GCC
iG70iCCC
iG8.GCCC
lSM.$CCC
lc9.dccc
110.7000
ill.6000
112.50GG
Li304GGG
A14.3C’CO
l15e200G
Llo.lcoo
LA7.ccilc
i17.900L
:la.OcGG
L19.7CGG
120.0000
i2L.5CCC
L22.400C
123030LC
1L4..2GGL
125,1CGC
12boOGGC
126e90C0
i27.accc
128.7000
129s60CG
13G.51ioo
i3i.4CQ0
13Z.30C0
i3342UO0
i3401CdG
135*aGoc
L35.9CC0
136,8CC0
L3707COG
i38*6GCC
13905CO0
140.4CCC
141.3CO0
i42.2GOG
143.iLCC
i440GGQ0
144.9CC0
145.eG2G
146a700G
147.60C0
L46.5GCC
149*400G
L5L03GOG
15102COO
i53.3COG
i54.2GCL
15501COC
L56.CCCC

34.77bi
35.37bL
35.675i
36.2761

3b.57bl
37.1761
37.4761
3ds~7bl
3be3161

38.9761
39.27bA
3G.b75i
~0.;7bl
4c,7761
4100761
4Leo7bl
4ie976L
42,570i
42ad7bl
43.4761
43.7761
44.3751
44,6761
45e2701
45.5761
+b.L?6i
46.4751
470C761
47.3761
47.9761
4d.27bi
48.8761
49.17bi
49,7761
5G.L76A
5d.b761
5C.9761
51.5761
51.6751
52.47bi
52.77bL
53,3761
53.67bl
5fte276i
54e>7bl
55.L76i
>5,47bl
5beG7bl
50.37bl
56.9761
57.27bl
57.b7bl
58.176i
58,7761

>9eG761
59.6761
59e97bl
bOe57bl
oOo67bA
5$.$7bi
59.b7bl
5’3.C761
59.7761

14]



Tab1e

L5693G0~
157.20GC
L5tJ..ocJ
L5v.CdcO
159.9CLJ
102.JLCJ
L53*QGO0
lb4*7GGo
165*600J
lbb.i30G0
169.95(JG
L70*5500
171.4500
A71.7500
172.3500
A7Z.650L
173a250w
174.6COU
17+.900:
175.95dd
177.4500
i78,C5Gd
179.5562
180.1500
181.b5bd
132,250;
183,7560
1$4.350G
183,A5C2
181.b5tJd
178e950d

8
178.b50d
176.250J
L75.350G

3CG
109.5GGJ
108.6000
la7.7coG
1060dOO0
L05.9000
lJ5.caw
104. 1GOO
103.2OOL
192e30GJ
121c4G02
1CU*5CG2

99.6000
98.7GO0
97*dGaJ
9b.900G
96-COO(J
95.LGOG
94.200;
93.306s
92e4COJ
9L.2GOU
9Ce6CO0
89*7CO0
88eoudC
d7.9ooJ
870GOOG
8b.iOOO

XXIX. PICTUR Option Output on FORTRAN Unit 2
Using Sample Input (continued)

5d.+761
5d.17bl
57,57bi
57.27bi
2oeb70L
5b.370L
50.v7bi
57.Z70i
57*a76L
58,4761
bi.9261
b3.i2bi
64.3261
65.5261
66.426A
66.2261
7CoG26L
72.2761
72,8761
73.9261
75.7261
76.9Z6L
76.7261
79.9261
8L.7261
82.9261
8+.7261
85.9261
94.6261
96.7261
99,7261

LOG.32bl
103.0261
lu30926L

122,0761
121.776i
121.1761
120.8761
120.2761
ll~0976L
119.3761
11900761
118.476A
ll@.L7bi
LA7.5761
117.2761
lib.076i
116.3761
115.7761
115.476A
114.8761
114.576A
113.37bi
li3.b761
113.07bi
112.7701
1L2.1761
111.8701
111.2761
110.9761
112,3761

i5b.6CCJ
l>7c5GCJ
15a.4cc:
L59.3oiiJ
lod.abG9
16Z.3Cuu
L640iJCu
165.CLGQ
165.9000
L09Q05G0
ib9.950i)
17Ce85GG
171.+560
172.C5C0
172e350i3
172.95G0
i73.25C.J
L74.3CO0
175.200G

176s55b2
177.4500
i78.b5C0
17?.550G
iao.7500
idl.b50J
ld2ed5C3
ld307500
154.6500
ld3*1503
ldQa45G9
17d.95c5

i77e4500
176.2500
175.3502

1J9.2CCJ
108.3002
12704000
lWO.5UGC
1050eGC0
M4.70C0
1G3.OGGO
1:2.90G0
lJ200cGd
13101OOJ
laCcZGGu

9903GOJ
98,4COC
97.5COU
96,00ud
9507cc(.j
94050CJ
93,9GGJ
33.COCU
9d9&GGG
91,2000
9C.30LJ
d9.+cL2
ddc5GCu
87*OGCJ
jbe70CJ
e5.dcGc

ad.476i
57.e751
57.57bl
>6.971jL
56.076L
5b.t5701
50.970i
57.5?61
57.f37bl
5C.7261
52,2ZOL
b3,42bL
b4.62bl
65.d2bL
a7.OZbl
66.52bi
?l.d2bl
72.57bl
72.9761
74.5261
7b.c261
77.526i
79.0261
80.5251
82.G261
93.5261
d5e02bl
86e2261
9+.9261
97,9261

LQO.0261

101.5261
i030325A

73s3261

122.0761
121.4761
121.1761
i29.5761
120.2751
L19.07bl
119.3761
llu.7761
118.4761
i17.07bl
117.57bi
i16e~7bl
116.0751
iLb.d761
115.77bL
~15.i7bl
114.6761
114.276A
113.3?61
113.3761
113.C7bl
lL2.470i
lLZ.i7bi
lli.57bi
lil.2701
lLC.6701
1:2.3761

156.QG3C
i57.dGCC
156*7GGC
i59*bC9G
lbls100C
163.5CCC
16404CG0
105.3cGc
i60a5CCG
L69ei)5GC
170.55GG
L70.850C
171.7500
i72tG50G
172m65dC
172*95J0
i7307CGG
174.6000
175.950G
17b.553L
;76.0500
178.05CC
1800L5GG
lao.75Gc
152.25cL
Ad2e8500
li140350c
la4sb50c
161.650G
lf30*4500
17f3c8COC

177*450G
175.5GO0

iC18e9C00
108.0000
107.1OCO
Ldb.2GOG
1G503GGC
1G4*4GOC
lC305GCC
102.oOOG

L21*7C’JO
10G.8COO

99.9ocb

99.CCOC
9d.lcoo
SJ7.200C
96.3CG;
95.4000

94.5JCG
93.OCOC
92.7000

9A.LICOG
9C.9CO0
$OCOOOG
h5.lGLL
do.2GOC
t17.3LiJil
30.+CGG
d5e5GGG

58.1761
57.87bL
57.2761
56.976;
56.3761
56.6761
57.2761
57.576i
58.676i
6i.02bi
62*a201
53.7261
64,9261
66.1261
67.326L
69e72bl
72,2761
72.5761
73.b251
74.d26L
76.6261
77.6261
79.6261
8Ced261
a2.~201
83.8261
85.,c261
93.1261
96.426L
98e2261

iOS.17bl

:01.8261
104.0761

121.7761
121.4761
120.8761
120.5761
119.9761
119.07bL
L19.C76i
lld,7761
ii8.17bl
ii7.6761
117.Z701
116.9761
iib.3761
llb.G701
115.4761
115.1701
l140i761
li4.275L
L130b7bi
113.37bi
li2.7761
112.4701
lli.8761
111.5761
llCe976i
llG,67bl
llQeG751
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Table XXIX. PICTUR O~tion Output on FORTRAN Unit 2

-.

85.2Gu”
U4.30CJ

a3.+c6J
6Z.5COJ
dl.bGOG
8L.7vOC)
79.3000
73*9GG2
7d.oGGJ
77.lGGiJ
76,200”
75.369J
74.4COJ
73.5Goil
72.oCOJ
7107OGO
7c.aced
09.9ooa
690000:
od*LGGo
07.2000
60.adGJ
65.4000
64.5CG3
63Q6G02
02a700G
6i.acoG
00.9000
oi200ilo;

590LOO0
55.zoos
57.300G
56.4000
55.5clcd
54e6COJ
53.7oi30
52.13GCG
51.9000
51.CGOU
5Q.lCGG
+9.2cGti
4de3Cub
47.4d02
46.5CdG
+>.0000
4407Gocl
43.3GO0
42*9QJd
42.OCOil
41OLCOG
4Ge2CijJ
39.300!3
38.4cob
37.5caa
360600G
32.7oGil
34.1300J
33.9000
33eGGOJ
32mlCGw
3L.ZGOC
30.3ci3d
29.+GOtJ

Using Sample
L

Inpu~ (continued)

lAG.d76i
109o+761
LL9t1761
108.5761
166.2761
lC7e5761
157*376;
Au6.77bi

LC6*+76A
lC5ed761
iG5.5761
A24.9?6A
lG4s6761
164.0701
103.7761
103.1761
LG2m87tal
10202761
lG1.9761
101c376L
lGio076L
lCJe4761
100.1761

99.5751
99.2701
S8.6761
98.3761
97.7761
97.+701
9b.d761
96.5761
95,9761
95.6761
95.0761
94.776L

94.i7bl
93.876i
93.276i
92.9761
92m37bl
92.;761
91.4761
91.1761
9(2.5761
9U.2701
89.6761

89.3701
88.7701
86.4761

d7.6~bi
87.5?61
86.9761
86e6761
86mi)76L
d5,77bi
a5017bl
u4*6761
84.Z7bi
83c9701
83.376i
d3.J7bi
82.4761
82.1761

66.%66;
Q4*CLC:
23*.UL3
CZ.2COJ
6i0300J
60.+GGJ
79.5i)c;
7.3.acL5
77.7ood
7oedOCG
72.90G0
75.000U
74.1000
73.200J
72e30GG
71.4GC0
7J.5C0.
69.bOOd
Oa.7oca
67.840(.)
b50$GC3
06.CGOd
b5clCOC
b4e2CG3
b3e3uG2
62e400L3
61m5COL
6G0600J

59.7009
5a.t3c2d
57.900G
57.CGGC
56,1OCO

55.2000
54.3GG13

53.4GGJ
52050CC

5A,60CC
50. 70C0
49.bGC)O
+a.soc~
4d.Gooo
47.LOLO

46.2CG;
45.300;
44e4QG(J

+3.5GO0
42.6003

41*700G
4d.80CJ

39.9oGa
39.ooca
3U.1OOO

37.2(X3
3603GGG
3504GCG
3495GC4G
33.00CG
32a7CLG

31.80CJ
30.9QG0

30,GCC2
f?+.lcbJ

::9.7751

i)9.47bl
;20,8751
:Jda5761
127.3761
i070b70L
iJ7,G7bl
1J6.776L
L.lo.i7bl
LJ5.d761
105.27bi
AJ4.9761
104.3761
L24.0761
1J3.4761
lJ3.176i
1J2.5761
1;2.2761
iC1.6761
iuLo3761
LCO.7761
lGCo47bl
99.67o1
99.5761
98.9761
98.b701
98.G701
97,7761
97.1701
96.d7bl
9002701
95.9~bl
95.3761
95.3761
94.4761
94.1761
93.5761
93.276i
92.676A
92.37bA
91.7761
31e47bl
9G.a761
9Ga576i
a9.9761
a9.07bl
L19.C1761
13e.7761
db,176L
67.8761
87.2761
doe9761
dbc3701
36.0761
d5.47bl
85.1761
94.576i
d4m2701
93,0761
a3.37bl
c2e7761
a204761
dl.a761

d4ebdO0
ti3.7coG
92edCOG
31.9i2c”
dl.ccoo
aG.lGoc
79,2COC
7f3.3coo
77.4CCC
76e5CGC
75..5COC
74.7CC0
730dooG
7Z@9CGG

72eGGOC
7101000
7C.2COC
69.3000
6e0400G
6705GGC
6606GG:
65,7LOG
640dbOC
63,3GCC
03.acoc
52,160C
6L.2CUC
0L0300C
59e4COG
>6.5CWC
570bcGc
56-7CG0
55m8GOC
54090C0
54.CCOO
53.lCOC
52e2COC
51.3GOC
5C.4CCG
49.5C9C
4a.bGGc
47.7GC0
46.acoo
45.9L(jc
45*JLOC
44.lCCO
43020CC
4203COC
41.+QGC
4Ge520c
39.6;(IG
38e7CJG
37.8C9C
3e.9oGc
36eOCOG
3501CCG
3402GGC
33.3CCC
32*40C0
31.5COC
3Gc6COG
29s7COC
28mdCCC

109.7761
109.17bi
iGd.b76L
1C8.2761
:L7,976L
1G7.3761
107.G761
lCO.4761

lC6.i761

105.5761
lL5a27til

lG4.b701
lC6e37bl
103.7761
1G3.476L
1020876i
162,5761
lG1.976i
101.6761
1:1OC761
lCC.7761
lC9e1761

99ed76A
99,2751
98.9761
98ei761
98mC761
97.476A
97.1761
96.5761
96.276A
95.6761
95m3761
94.7761
94.4761
93.6701
93.5761
92.97bi
92.6761
92.G761
91.7761
91,1761
9G.87bl
9Ga2761
89.9761
89,376L
8?.C761
60,+761
d8a1761
87.576L
87.2761
86,6701
.36.3761
!35,7761
65.+7bi
d4,d761
84.5761
83.97bi
0i06701
83.2761
82.77bi
62.1761
.31.670A
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Tab1e

2cI.5c00
27e6GGJ
26c7CO0
25c8CO0
2409GGG
24 QCGOG
Z3el GOC
Zzozcos
21.3000
Zc. +cod

6
19.0502
180909J

63
L73.250J
L7209500
172.3500
172.0500
170.1000
166.5GOG
165e300d
164e4COL
162*900S
1600350J
159.1500
158.55GJ
157.95cla
157e650J
157.G50a
156s7500
1560GOO0
155*LGO0
154.2000
153.3000
152.4000

11
156?4500 ,
1560750G
157.3500
157.9500

2
L5906GGG

2
16005000

2.
158,a50d

59
86.3500
ed.osoo
87.450d
8b.i3500
a5.5ooG
d4.3Goo
61.9000
aG.4GoJ
79.5aoG
78.3000
74.550C
73e95cd
73.3500
73.05du
72,4500
7Ze15G0

XXIX. PICTUR Option Output on FORTRAN Unit 2
Using Sample

U1*5751
el.270L
bG.6761
60.3701
79.7761
79,4761
78.8761
78.576i “
77.9761
77s6701

77.226A

76.776i

72.i26i
75.;261
76.0261
76e92bL
76,5761
78.8761
78e27bi
77.9761
76m77bl
74.2261
72a72bl
71.5261
70ebZ61
69.4261
6d.526L
b6e4201
63.2761
62.9761
62.3761
b2.G76i
61e4761

e3e4Z61
60.1261
59.2261
5deOZ61

73017bl

74.3761

57,426A

29ed261
32.8261
33.7261
340926i
35.9761
36*2761
36.276i
35e9761
35e376i
34,7761
30.7Z61
29.5261
2dob2bl
27.7261
26ed261
25.3261

29.2(2GG
27*3GL3
26m4CC<
250>OCJ
Z406CCQ
23e7GC0
22.acco
21.90CJ
21.COC.J
2001000

19.5000
18.60G2

173c25LJ
L72s05C0
172.3500
17C07CG0
lb905cca
16b.2CO0
165.L;GJ
1640AOO0
162e6CCG
159*45C5
139.15C0
15a.z50G
157.V5C0
157.3503
A570050G
156.4500
155.7000
154,dooo
153a9GG0
1530UOG2
1520iocG

1560450d
157.G500
157.35GG
158.L50G

i59.75c40

i60.650G

15de7003

aa.35c2
‘d7e750!l
87.4500
86.4000
d5,2aOJ
84eOQOG
uLaOGOO
ao.iood
79.2GOG
75.15C0
74.550J
73.05GG
73.35GG
72.75i)d
72e450G
71. a5i)c

Input (continued)

91.5761
80,9761
8G.6761
dU.0761
79.7761
79,1761
78ed761
79.2761
77s9761
77.3761

77.0761
76.7761

73,9Z61
75e6261
76.3261
78.2761
7a.5761
7e.5761
7d.2761
77,6761
76,7761
73.3261
72e4261
71.2261
79,3261
69.1261
67.6261
66.1261
b3m27bl
62,676J
62.3761
61.7761
61.4761

61.?261
59.826i
5ea9261
57.7261

73e3261

74,5261

57.5761

31.6261
33e1261
34.0261
35*3761
35.9761
36e57bA
3bm27bl
35,b7$L
3>.3761
31.6261
30.4261
29.226-
28,3261
27a42bi
26.2261
24.7261

27.9LCC
2700@GC
2baLCGL
25c2CCC
24c300C
23a6CCL
22a5CO0
21ebtC)C
2:.7G90
19.doQc

15.2CCS
18.450G

172e950G
&72,b5CC
i7Z0050C
17Ce4GdC
lb9e2CdL
165.OCGO
164.7000
163caGOC
16~03500
159*450C
15&.55cG
15a.256c
157.650C
157.35GG
i5be75CG
L5604!50C
155.4COG
L540500G
153.60CG
i52m7COG
i5Lc9500

156.750G
157.050C
157.9500

880350C
87.7500
66cd50C
8boAOOC
8409CGC
8Ze2COC
f5c*7GGc
790dooc
78.6GCG
75.15C0
73.950C
73.05GG
73.05CG
72*75aC
72elbCG
71.d5(jG

bl.270i
8C.97bl
80.3761
8i).(.7bA
79.+761
79.1761
78.>761
78e2701
77m076L
77,3761

77,9761
76.6261

74,2261
75.7261
70.b261
78s2761
78.d76i
7d.i7bi
77.9761
77.6761
,t,%~zbi
73*G26;
71.’6261
7Ce9261
7CcC2bl
tIee8201
67.3261
63.7261
62e9761
62.6761
62eC761
bl.77bl
61.3261

6Ce7261
59.5261
5d.3261

31e9261
33.4261
34.6261
35+3761
36e2761
36e5?bL
35.97bi
35.&701
34077bl
31.3261
29.62bl
2de’$26*
29.J261
27.1261
25.9261
23ed261

.
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Table XXIX. PICTUR Option Output on FORTRAN Unit 2

-,

71.5:G;
7A.lcd2
7002COG
6o09L(jJ

2
b$.450C

11
71.>503
71.b20:
72,4500
72.7500

72.6:00
z

81.0C03
2

74,2503
100

26.550;
2706COC
2fle500G
30.GGOJ
3Ls2000
32,+aOJ
33.6GG0
3+.OGGJ
36.0009
3702000
3d.4i)oo
39*’300J
~o.eood
+2.3a03
43e20G0
44.7CO0
45.9GOU
+7.1000
4d.3oGJ
+9*500d
>Q.70C0
51.$OOG
53.1OGO
54.600U
55*50GG
57.6COG
57.90GJ
5Y*4GOU
Oo.aooo
bLs80Gd
63.GGOO
04a2GG;
6504GOJ
0606000
67.8006
0901500

2
26.25i)J

51
25.9500
Z5905QJ
25eG:Gti
2+.7500
Z%.150U
23sd56J

Using Sample

23.5.26L
2Ga976L
2C.i7bl
2Q*J75L

2C.2261

2beti261
17e0261
16.9261
lb.0261

26e676;

35.9761

14*a261

24e126i
24.8761
25.1761
26.3761
20.9761
2?*87bl
28.4761
29.3761
29.9761
300f3761
31.470A
32.6761
32a976L
34.i761
36e4761
35.6761
36.2761
37.1761
37.7761
38.b701
39.27b~
4L).1761
40.7761
41.9761
4Z.~?bi
43.4761
43.7761
4+.9761
45,576L
~be470L
47.0761
47.9761
48.5761
49,4701
50.w761
51.1261

24.4261

25.426A
2uob2bl
30.7261
34.62bl
37.G26A
+C.bZbi

71.35CU
7C.60CU
b’+.$LcG
66.00GC

69e+5GG

7i.55GG
72e15CG
72.4503
73*05LG

72e75G3

81.1500

74.iCCa

26.7CG0
27.9000
29.1000
30.3000
31.5000
32.7CGJ
34,2CC0
35.1000
36.6CJJ
37.>OCO
39.GCCJ
40.2000
41,4000
+2.6000
430000’3
450GOO0
46c200J
47.400C
46.9000
49.6COJ
51.3000
52eZOOJ
5307000
540’30G0
5ooiocd
57.3000
5a.59GJ
59.7000
600$OGG
(J2.1OOO
03060G0
O+*50G3
b6.CGOG
00*90C0
68.40CJ

26.iocc

25e9>GG
Z5*32CG
25e<5d;
24.+5CG
24015GJ
23.5!JGJ

Input (continued)

21.1261
200b?ol
2G,3761
26.3761

51.1261

18.7261
17.5261
16.6261
lj.lZ61

260&2bl

36.126:

14.976i

24.2761
2+.8761

25.7761
26.3761
27.2761
27.0761
29.G761
29.3761
30.5761
30.8701
32.0761
32.6761
33.576A
34. L761
35.2761
35.676A
36.5761
37.1761

38e37bl
38.b7bi
39.8761
40.1761
+lc376L
41.9761
42.8761
43.4761
44.3?61
44,9761
45.6701
+6.4761
+7,6761
47.9761
49.1761
49e4761
50.6761

24.5761

26.526L
28.9Z61
32.5261
34,9261
30.3261
44a9L61

71.4GGG
7c.5dco
b9,bCG0

71.05CG
72.15G0
72.750G

27.COOG
zf3e2coo
Z9.4000
30.9GOG
3106000
33.300U
3+.5GOG
39.700G
30.9cioc
3a.l(lLG
39.300U
4d.5ooc
41.70(20
42.9000
44.lGOO
450600C
46.5CO0
48*OCO0
49*2COC
5ce4000
51.6000
52.8GGC
j40CC00
55e20G0
56.4CO0
57,6GO0
58.13COC
6U.30CG
6102OCG
6Z.7CO0
63e900C/
65.1000
bb.3Cd0
0705cGo
6a.7coo

25.b5dG
25.3500
?4.7500
24.450C
22.d5CG
23055GG

2G.$701
20.6761
2C.d7bl

ld.+~bl
17.2261
lb.32bi

2+.2761
25.1761
25e7761
26.97bi
27,276A
26,4761
29,<761
29.9761
30.27bi
31.+701
32.C76L
32,9761
33.5761
34.4701
35.;761
36.2761
3605761
37.776A
38,3761
39.2761
39.8761
40.7761
41.3761
42.2761
42.8761
43.7?61
44.3761
450>76A
45.8761

47.C7bl
47.6761
48.5761
49.1761
5CcJ761
5C.67bl

26.8261
30.4261
32.8261
36.7261
39.1261
42.7261
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Table XXIX. PICTUR Option Output on FORTRAN Unit 2

23,250:
22.95Ud
22,35G~
22.G500
2A042J6
21.1>00
2G.5>ig
ZC.25C5
14.b5Go
19.3500
18.7500

164
1Ao*55G2
117*150G
117.450G
116.850G
110.5500
115.b5Gd
liz.5oGd
lLA.3GGG
l:J.lCOO
109.2000
1G7.1OOO
134.4GQiJ
99.Gooil
97.200;
95*lcao
93.9000
92.7000
91.500G
9G.60G0
89.7000
8t3.000G
67.6CCa
86.4GOJ
84.0000
dooasoo
79.050;
76.75GC
77.$50CJ
77.5509
76.+5i10
76.Q504
76.5500
77.2502
78.6009
79.5GOG
82.4GOJ
8Z.20GC
d4.bijOi)
92e7000
94,8000
97.2CCJ
98.7000

100.5000
10i.7GO0
L0302CO0
1G4.AOCO
1G5.3GO0
166.2COG
lG7.iGco
L05.GCCG
lGci.~coG
1J9.OGCU
111.OCOO
lIZ.OGOG
li6.25a2

G

43ei.J261
46a9201
49.;20.
5Z0$Z6i
55,326;
5a*92b:
61.3261
b5.2Zol
67.326A
71,2261
7300261

92e2Z6A
93,1261
97.3261
98,8261

100.0201
iOi.2261
104.3761
105e2761
lQ5e57bl
106.i76L
106.4761
1G7.G761
106.7761
LG6e176L
105.876L
105.Z76L
104.9761
104.3761
104.G761
lG3a4761
103*1761
lC2e2761
lCleb7bi

99.5761
96,42bL
94.3261
93.4261
92,2261
91.G261
t39,82bL
86.9)261
8+.1261
82.9261
81.8761
81.5761
800976i
8Ge67bi
80.0761
80.37bi
60.9761
81.2761
81e87bl
82.1761
a2.77bl
U30G7bi
a3.b701
a3.97bl
86.5761
84,876A
05.4701
85.776;
30.375:
do.9761
85.47bl,
91.92tJi

Using Sample Input (continued)

Z3,2$C:
22*65C2
22.32C0
21.75Gd
21.4JL0
2i.a5c;
2J.55GJ
19.9560
L3,a5LG
19.Q5GC
la.75Go

libed5Lo
l17*L5c:
117.15C0
11o.65GL
A1o,25OO
115.e500
112.2GOC
111oGGCO
Lu908GC0
lad.3oJ2
LC50UGOG
1CL04QGC

98,70C0
9b.OGGO

94.doo3
93.3ooil
92.+000
91.20GJ
9G03000
89.4000
a6.2o02
87.3GGU
85.5000
d3. 700C
79.950C
79.Q5dJ
78.15(!0
77.a5c~
77e25Gi)
76,9500
76035GJ
76.6506
77.7GG9
78e90G2
79000C2
ai.cocJ
62.5000
9C.COC2
93.uoa2
96.COOLI
97.50GJ
99.6GGG

1GG060GG
lb2030CG
103*5CO;
1G4.7CC0
lJ>.60GJ
i06s5GC0
1J7.4GOJ
ldde30GC
L09s2CGJ
llJ.iCCC
llA.O(JGJ
Li3.LdCG
11O*4CCJ

64.525L
47,2261
>9.8261
53.2261
5Te~~bl

59*226i
03*L261
55.5261
59.1261
7i.5Lbl
75.426i

92.5261
93e7Z61
97.6251
99a4261

lGOe32bl
10i.5Z61
104e6701
105027bl
195e6761
i26*i761
10ba7?bl
id7.G761
ld604761
10o.17bl
Ld5a57bl
i05.27bl
104.6761
10403761
103.7761
103,4761
1~2.57bl
lG2e2761
100.776L
99.5701
95e52bl
94,0261
92ed2bl
91,6261
90.7261
d9,2261
67.7261
a3.a2bl
82.4761
i3i.076i
dlmZ761
80.9761
30.3761
8G.u761
dOe67bl
!3G*9701
81,576A
91.8761
$2e47Ql
d2,776i
33,37bA
63.67bl
34,2761
d4.5761
d5aL761
55.476A
d6007bl
!6.3761
87.5761
0U*470L
$20G761

22,95LC
22e65GQ
220J500
2L,750G
21.150C
2G0850Q
2G*Z5QC
A9.950C
19.3506
19*o>oG
18ebdOC

116.6500
1170450C
117.15G0
Llbe55GC
llbo25CG
112.8CC0
lL1.9GCC
llJ.7GCG
1C9.50G0
1G8.OCOQ
1;4.7CC0
lcl.icccl
970500G
95.7CO0
94.200C
93.OCOC
91.aocic
90.9000
90.0000
89.1000
87.9GdC
86.7000
85.20GG
8ooa500
79.95GG
78.750G
78.15(2C
77,5500
77.25CG
76.6506
76.35GC
77.250C
78.GGCC
79.2CCC
8G.lCCO
81,3COC
64.300C
9003000
94,5cdc
96.300C
98c4GGG
99.9GOC

121.4000
1.22.6GGC
Ao3.acoc
105OCCOC
1J50’WOU
106,8CCC
iJ7.7CG0
L:a.bcoc
109,5OCG
11G07GOL
lllo9Gi)c
11c025uC

45.12bi
4ds72bl
51.1261
55.L2bL
57.+261
61.;261
63e42bl
67.0261
69.426A
73.3261
73.5761

92.82bL

94sG2bl
98.5261
99,7261

iOO.b2bi
~G+.37b~
104.676L
lC5057bl
105.8761
106.476L
lGb.7761
lC6a77bl
1C604761
105.d76L
10>,57bl
iG4.9761
104.b7bl
lC4mG761
103.7761
103017bl
lu2.57bl
LG1.b761
lGG.7761

~b.7261
95.2261
93.7261
92,5261
91.3261
9C.1261
68,9261
84,4201

83.2261
82.4761
81.5761
51*2761
82m670i
6G.376i
80,3761
dt3.b7bi
bls27bl
81.5761
82.17bi
82.4761
a3.c76A
83.3761
63.9761
84,27bl
840u7bl
85.1761

85.77o1
b6.G7bi
d6.9761
97.576i
91.6261

.
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1-60 61-70 71-80

ITITLE DRY

FORMAT 6A1O, 10X, A1O)

ITITLE - Title of COM-GEOM description.

DAY - Date this view was written.
-.

Figure 52. Title Line of PICTUR Output on FORTRAN Unit 2

1-12 13-24 25-36 37-48 49-60 61-80

9 E HOR~ VERT SMESH

A

E

HORZ

VERT

SMESH

FORMAT (5F12.4)

Azimuth angle in degrees.

Elevation angle in degrees.

Horizontal length of the grid.

Vertical length of the grid.

Grid cell size

Figure 53. View Line of PICTUR Output on FORTRAN Unit 2
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1-10 I 11-80

‘1’

H-

v-

XPLOTC -

YPLOTC -

FORMAT (110)

1-12 13-24 25-36 37-40 49-80

H v XPL(3TC YPL(3TC

FORMAT (6F12.4)

One-half the horizontal length of the grid.

One-half the vertical length of the grid.

Horizontal distance in the view plane the origin of the
COM-GEOM is from the lower left corner of grid.

Vertical distance in the view plane the origin of the
COM-GEOM is from the lower left corner of grid.

Figure 54. Center of Target Lines of PICTUR Output on FORTRAN Unit 2

1-10 11-80

LINC

FORMAT (110)

LINC - Number of points that follow.
If zero, end of view.
If less than zero. restart information follows.

.

Figure 55. Number of Points Line of PICTUR Output on FORTRAN Unit 2
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,

1-12 13-24 ~5_3fj I 37-48 49-60 I 61-72 73-80

X(LI Y(LI X(LI Y(LI X(LI Y(L)

FORMAT.(6F12.4)

X(L) - Horizontal distance of plotting point from the lower left
corner of grid.

Y(L) - Vertical distance
corner of grid.

of plotting point from the lower left

Figure 56. Plotter Point Lines of PICTUR Output on FORTRAN Unit 2

1-10 11-15 16-20 21-8C

NOP(I) - Specify code to
code words are:

FOiUd.AT(4A5)

denote which views are desired. Allowable

Azimuth 0°, Elevation 0°

Az iinuth

Azimuth

270°, Elevation

270°, Elevation

All three views

0°

90°

Figure 57. VIEW Card for PLTRPP Option



1-1o 11-15 16-80

‘NUMBER ‘ NCH

FORMAT (2A5,15)

NCH - Specify the number of regions to be depicted per plot

(Range = 1 - 35, Default = 20)

Figure 58. NUMBER Card for PLTRPP Option

1-1o
I

11-80

‘END POINT’

FORMAT (AS)

Only the end points of the region RPPs are plotted.

Figure 59. END POINT Card for PLTRPP Option
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1-10 11-15

‘REGION’ N0P(3)
‘:::) ~ ●**tIi&&d

‘ITEM’

. .

“REGION” - List regions whose RPP equivalents are to be plotted.

I’ITEM” - List item codes whose region RPP equivalents are to be
plotted.

NOP(I) - Specify which regions or item codes whose region RPP
equivalents are to be plotted. Integer numbers or code
words are allowed. Allowable code words are:

“ALL” - Plot region RPP equivalents of all regions.

llTHRU1l - Through, “REGION 100 THRU 1S0” means plot
region RPP equivalents of regions 100 through 150.

(Blank card signals end of the list of regions or item
codes)

Figure 60. List Card for PLTRPP Option

Figure 61. Sample Input for PLTRPP Option
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denote a region RPP. For example, letters “A” and “O” alternate along
the left side of the rectangle denoting the RPP of Region 1. The approxi-
mate values of the region RPP can be calculated by using the “HllIN”,
“VMIN”, “HTICS” and “VTICS”. In Table XXX, for example, the YMIN(HMIN]
of the RPP for Region 1 is approximately -9.14 (HMIN plus the number of
columns from HMIN times HTICS or -38 + 37 x .78). The sections of
Table XXX labeled B and C are for one set of region RPPs; however, the
number of region RPPs to each plot is limited to five so two plots were
required. Only the endpoints of the region RPPs were plotted in plots
B anc C.

G. RIP Option

The RIP option produces data used for vulnerability analysis
which simulates the geometry of a span producing penetrator. Figure
62 depicts the simulation scheme used by the RIP option. The inherent
scheme in the RIP option allows generation of a primary ray by either
of two methods: one similar to the GRID option and the other similar
to the TESTG option. This primary ray is traced through the COM-GEOM
description and locates the first intersection of the ray with armor
(Item Code 100-199) having interior air (Space Code 2 or 5) or a fuel
tank (Item Code 230-239) following it. A burst point (B) is computed
at the intersection of the inner surface of the selected armor with the
primary ray. A selected number of span rays are randomly directed
toward the RPP of each vulnerable region (Item Code greater than 999)
from the burst point. Those vulnerable regions are ignored that lie
outside a specific cone (half angle = 60 degrees) whose height vector
lies on the primary ray. Next RIP computes the intersections of the
shielding regions between the burst point and the vulnerable region
along a span ray. If the number of shielding regions located between
the burst point and the vulnerable region along a span ray exceeds
a maximum allowed (MRBVC), computing terminates and no output is
given for that span ray. Figures 63 through 67 describe the input
for the RIP option.

Tables,XXXI through XXXIII are generated when the COM-GEOM de-
scription listed in Table I and the input for the RIP option in
Figure 68 is used. The section labeled A in Table XXXI describes the
Enclosing RPP of the Target. The section labeled B describes the grid
for this view. The section labeled C contains the output for the
primary ray. Figures 71 and 72 describe the information in these
lines. Figure 73 describes the burst point data contained in the
line labeled D. The section labeled E contains the summary infor-

.

.

mation for each vulnerable region associated with the burst point
defined in the line labeled D.

.
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1-10 11-20 ‘ 21-30 31-40 t 41-5G 51-60 61-912

NORfl NRVC NOPRNT IRPP NOGRID IONLY

FORFLAT(S110)

NOAA - Specify the number of aspect angles or primary rays.

NRVC - Specify the number of rays to be directed toward each region
defined as vulnerable (Default = 10).

NOPRINT- If not zero, do not write burst point summary data on printer.

IRPP - If not zero, read a Target Enclosing RPP card.

NOGRID - If zero, a grid is used to generate primary rays. If not
zero, each primary ray is specified.

IONLY - If not zero, do not compute normal distances through regions.

Figure 63. Control Card for RIP Option

1-1o 11-20 ~1-30 31-40 41_50 ! 51_60 S1-80

XtlIN xttRx YtlIN YH9X Z!IIN zrlf7x 1“

FORMAT (6F1O.O)

The minimum (rein)and maximum (max) values of the x, y, and z co-
ordinates which bound the rectangular parallelepipedsthat encloses
the COM-GEOM description. (Default is the Englosing RPP located at
LENRPP in the ASTER array.)

.

. .

Figure 64. Target Enclosing RPP Card for RIP Option (Optional,
Read Only if IRPP Not Zero on Control Card)



-.

1-5 6-8 ‘ 9-1o 11-20 21-30 3:-40 41-s0 51-60 ‘ 61-70 71-80

MFIXT TItlEUN HCENTR VCENTR IHORZ IVERT ISEEil NFILE

FORMAT (15,A3,2X,2F10.O,FI1O)

MAXT - Specify the maximum time that is indicated for the computer run.

TIMEUN - Specify a code to denote the units used for the maximum time.

Allowable codes are: “HR” = HOURS, “MIN” = MINUTES, “SEC” =

SECONDS (Default = “MIN”)

The remainder of the variables are specified only if this run is a
continuation of a previous run. They are obtained from the printout
of the previous run.

HCENTR - Specify the horziontal location of the center of the grid cell.

VCENTR - Specify the vertical location of the center of the grid cell.

IHORZ - Specify the vertical cell matrix position.

ISEED - Specify seed for random number generator.

NFILE - Specify the number of files to skip on FORTRAN Unit 2.

Figure 65. Restart Card for RIP Option
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1-1o 11-20 21-30 31-40 41-50 51-60 6i-80

R E CELSIZ GROUND IIRXERR‘ ICENTR

FORMAT (4E1O.3,3I1O)

A - Specify azimuth angle in degrees.

E - Specify elevation angle in degrees.

CELSIZ - Specify grid cell size (Default = 4.0)

GROUND - Specify z-coordinate for the ground of the COM-GEOM
description. A primary ray will not be traced from
any location which is less than GROUND. Specifying
a value for GROUND should only be considered when a
negative elevation angle (E) is specified. (Default =
ZMIN of the Target Enclosing RPP).

MAXERR - Specify the maximum number of overlap errors that will
be tolerated for each primary ray (Default = 25).

ICENTR - If equal zero, rays are traced through a random point
in the grid cell. If not zero, rays are traced through
the center of the grid cell.

Figure 66. View Card for RIP Option (Optional, Read
Only If NOGRIDon Control Card is Zero)
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1-5 6-1o 11-20 21-30 31-40 ‘ 41-50 51-50 61-70 7;-80

t!flXERR IRRY X6(I) XB[2) XB(31
4

I

VIXERR

IRAY

XB(I)

XE(I)

WB(I)

A

E

Iray = 1

Iray = 2 E&&d
Iray = 3 I R E

I

FORMAT (2I5,6F1O.4)

Specify the maximum number of overlap errors that will be
tolerated for each primary ray (Default = 25).

Specify a code number which indicates the method of describing
the primary ray. If IRAY equals 1, track a ray between two
points. If IRAY equals 2, track a ray from a starting point
with a direction specified by a unit vector. If IRAY equals
3, track a ray from a starting point with a direction
specified by azimuth and elevation angles.

Specify the starting point of the ray.

- Specify the end point of the ray.

- Specify a unit vector giving the ray direction.

- Specify the azimuth angle in degrees.

Specify the elevation angle in degrees.

Figure 67. Primary Ray Card for RIP Option (Optional,
Read Only if NOGRID on Control Card is Not
Zero)

.’
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“SUMMARY VULNERABLE REGION 2 ITEM 2701 CELL (02) NW! RAYS TO VC 3 NUM

RAYS HIT VC 2 NUh!RAYS HIT.LE.3 BEFORE VC 2“ means that vulnerable
region 2 has a region identification COde n~ber Of 2701; region 2 WaS
located in the cone generated around the primary ray located in a grid
cell whose horizontal matrix position is O and whose vertical matrix
position is 2; three rays were directed toward region 2 from the burst
point and two rays intersected it, and the number of rays from the burst
point which intersected region 2 and had less than or equal to three
regions between it and the burst point is 2. The line labeled F is
printed after each primary ray and burst point is computed. It contains

.. the information needed to start a RIP run from a previous RIP run which
had been terminated due to “AN ALMOST MAX TIh!EABORT.” “COUNT 1.
CELTIM .02 CELAVG .02 CUhtTIM5.59” means that one burst point was
computed so far, the time required to compute the burst point was .02
seconds, the average time required for each burst point is .02 seconds

and the time used by the run is 5.59 seconds. Table XXXII is the RIP
output generated on FORTRAN unit 2 connected with the printout in
Table XXXI. Figures 69 through 75 describe the data written on FORTRAN
Unit 2 by the RIP option illustrated in Table XXXII. Table XXXIII is
the printout generated when the “SUPPRESS PRINTER OPTION” is used
(non-zeronumber in columns 21-30 of the Control Card for RIP) and
when each primary ray is specified (non-zero number in columns 41-50
of the Control Card for RIP).

H. TESTG Option

The TESTG option is primarily used to debug the COM-GEOhlde-
scription. Its purpose is to generate and print as much ray intersection
data as possible. Care must be taken in selecting a ray to be printed
because no jiggling of the ray’s starting point occurs. Therefore,
it is possible that it may be traced in the crack between two adjacent
solids. If a ray is traced in the crack, the GIFT code would either
compute the intersectionof both solids which ma}rcause an overlapping

region error message to be printed or compute the intersection of
neither solid which may cause the generation of phantom armor. Figure
76 describes the input for the TESTG option.

Table 34 contains the output from the TESTG option using the
COM-GEOM description of Table I and the TESTG option data in Figure 77.
The data in Table XXXIV is similar to that generated for the over-
lapping region error message previously described in section 11.E
GIFT Basics except for the sections labeled A and B. Section A pre-
sents the ray and solid intersection data. The data is similar to
that contained in the other parts of the printout of the ray. ltRIN!?

is the distance from the starting point of the ray to the entrance
point of the solid. “ROUT” is the distance from the starting point
of the ray to the exit point of the solid, “LOS” is the distance
the ray traveled through the solid. “SURFI” and “SURFO” are the
numbers of the surfaces intersected at the entrance and exit points
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1-5 I 6-15 !6-75 76-80

: N09fi I UFITE I IT ITLE I

. .
FORMAT (I5,7A1O)

No.k’4 - JSumberof views.

DATE - Date tape was written.

ITITLE - CO!I-GEOKIdescription title.

Figure 69. Title Line of RIP Output on FORTRAN Unit 2

1-20 ‘ 21-40 41-50 51-50 61-70 71-80

R E TCENTR(l I T:ENTR(2) TCENTR(3) CELSI~

.
A

E

TCENTR(I)

CELS12

FORMAT (2E2O.8,4E1O.3)

Azimuth angle in degrees.

Elevation angle in degrees.

x, y, z coordinate of target center

Grid cell size in view plane.

Figure 70. View Line of RIP Output on FORTRAN Unit 2
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~’rlG?3KFf~~3;E4-6:t:g?:l::-l !5
FORMAT (14,2F7.2,F6.1,13,F7.2,14,13,15)

ITEM - Item code number.

CLOS(I) - Distance ray travels through item.

CNORMI(I) - Normal distance through item from entrance point.

CANGI(I) - Angle between normal vector and ray at entrance point.

KSPAC(I) - Code for air space following item.

SLOS(I)

IH

IV

I

Distance ray travels through air space.

Horizontal matrix position of grid cell.

Vertical matrix position of grid cell. .

- Cumulative number of items.

Figure 72. Ray Intersection Lines of the RIP
Output of FORTRAN Unit.2

-.

FORMAT (9F7.2,I1O,I3)

M(I) -

B(I) -

C(I) -

IH -

IV -

The point intersection of ray with the exterior surface of the
spalling component. If AA(I) is equal to 999.99, no burst
point is computed.

The point from which span rays are traced.

The point of intersection of a normal vector from point AA(I)
with the interior surface of the spalling component.

Horizontal matrix position of the grid cell.

Vertical matrix position of the grid cell.

.

Figure 73. Burst Point Header Line of the RIP Output
On FORTRAN Unit 2
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,

,, IREG -

IDENT -

PC(I) -

A-

MREG -

IHORZ -

IVERT -

FORMAT (15,17,4F10.2,I5,2I4)

Region number. If the region number is equal to “5~S~l”)
there are no more vulnerable regions for this burst point.

Item code number for region.

Point where the spalling ray enters the region.

Presented area of region associated with ray.

Number of regions between burst point and vulnerable region.

Horizontal matrix position of the grid cell.

Vertical matrix position of the grid cell.

Figure 74. Vulnerable Region Lines of the RIP
Output on FORTRAN Unit 2

L<1-5 6-10 11-17

-..::-BEtiE:?~TI’::~,_ l’’-:~

18-24—.

cotlP[l,I) comr[2,fj cotlPt9,11 cnrlP(4.11
—. —.

FORMAT (215,2F7.1,F5.1,13,F7.1)

COMP(l,I) - Region number .

COMP(2,1) - Item code number for region.

COMP(3,1) - Distance ray travels through region.

COMP(4,1) - Distance normal vector travels through the region from
the entrance point of the spalling ray.

COMP(S,I) - Angle between normal vector and the ray.

ICOMP(6,1) - Code for air space following region.

COMP(7,1) - Distance ray travels through air space.

Figure 7!~. Shielding Region Lines of the ?1?
Output on FORTRAN Unit 2
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i-:]!; 1 t’ ‘;:<:<11. RIP Option Sample Output on FORTRAN Unit 2

I

-*

Jn
49.2J

:5.799
37.G7b
34.62i
45.590
+2.170
3.C
>2.553
41.198
43.372

33.’+C2
24.672
Coc

27.4

2t.494
3E.42!)
2$.5c1
3e.C4J
44.145
2.3
52.OCG
C.G
54.197

21.3
42e59Q

11.5
16.437
24.95S
17.3G9
20.G37

2
cl
c1

A

i

‘L 2

740CG O.tz 3COJC 11
i4.115 G 1

457.871 2

402,744

458.A48
ii90933
9s.433

119.143

19.2’56

24.114

2C.579
27.<32
39.k7c4
26.54C

i

1.

1

c
L

L
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,.

Table XXXII. RIP Option Sample Output on FORTRAN Unit 2 ([:on’t)

~ *<41 2G.k*i -:.554
7 05; @.3 Z*.C 23.2 ?
2 1G41 30.;;4 -1.135
7 C51 9.2 24,9 51OC 2

ii Z7Li -3L@~GL -10.5AZ
7 051 2z*k 24.C 22.4 2

11 27G1 -3G.JOL 4.215
7 051 17.5 24.0 2?.s 2

13 3C31 4.4 14.1 52.2 Z
;3 qG~J 3.327 -5.599
7 b5i 16.1 2+00 33.7 2

13 2031 4.653 -2.744
7 05i 15*4 24.0 45.3 2

i3 ~c~l 4.V6M
7 $51 li.c ,+*C 32LS’;

14 3G31 1.9C2 -2,799
7 65! 15. % 24*C 44.4 2

13 303i 2.9 ic.o 26.2 c
18 30?1 7.550 2.154
7 55i 11.7 2+.G 33*2 2

i8 3G$1 11.i72 4.132
7 05i lC.6 24.3 35.7 2

5432i
995.9

3>09?lb
44.0

30.72+

4’3.6

35.d73
32,9
37.2i7

63.:

29.6
35.674

6101
51.52a

67.3
2b.d3b

b3.a
5Z.OCO

bo.3
C*C
24,87d

62.8
24.827

61.3

-.
4

74*GL -33.53
4+.C36

32.419

613.541

292e96i

A*5.360

137.605

131.C78

22.302

b2eG67

29.655

-1

-1

-A

-1

-1

-1

-1

-1

-1

-1

-1 1
1
*

.
&

j

i

1

1

1
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1-1o ‘ 1:-20 21-30 I 31-40 41-s0 S1-60 I 6:-70 71 1-2-75 ~~~-~o I

IRRY Xe(:l XB(2) I X9(3 I N@R~ ~NosoL NOREG
L I

IRAY = 1 I
x~(l) I XE(21 ~ XE[31 I

.,

IRAY

XB(I)

XE(I)

~“B(I)

A

E

NORM

IRAY = 3
II fl I E I

NOSOL -

NOREG -

FORMAT (110,6F10,11,14,I5)

Specify a code number which indicates the method of describing
the ray. If IRAY is less than or equal to 0, end of TESTG
data. If IRAY equals 1, track a ray between two points.
If IRAY equals 2, track a ray from a starting point with a
direction specified by a unit vector. If IRAY equals 3,
track a ray from a starting point with a direction specified
by azimuth and elevation angl~~

Specify the starting point of the ray.

Specify the end point of the ray.

Specify a unit vector giving the ray direction.

Azimuth angle in degrees.

Elevation angle in degrees.

If not zero, computes obliquity angles and normals.

If not zero, do not print intersections of the ray with solids.

If not zero, do not print intersections of the ray with the
regions.

Fiaure 76. InPut for TESTG Option

.’

.

177



~
~

~
-:11-

1{~
-...—

.
.—

.
...—._.
___

-...
..—

..
-—

.
—

.
.....,.-+.

-.—
.

..--_
.—.------
.....___
.,._

----
-....-.._..__
.-.—

.
..-----

._
—-----l--t---

-

-
.
.--
—
.—.
—
...-

-
-

.
-
.
—
-
-
-
-
-
-
_
_
-
-
-
-

.—
.
.-

..
_.
.
-..
.__
_-
.

z
-—

...__-.
___.--,

_
9

---
.-

._
___

---
_

4

_
.

-5
.-

–
–

.
---

._
_

.

-.
.-R

.-
“-

*-..
_

-<
.

_
.

--
_

,

*

.
.

.

~w
—

‘.
‘-

.:.
—

.
-

—
2z~

‘—
-

i
.—

.
—

.
...-—

..-
-a..

00
c

-
.

gzza
“

No
—

.m

.
-----

--
.-.

.
0s

1
*a4

—

L+ --.
2

-.
—

-..
.

‘ --l
-.-—--j

‘-
-

----
0

-!-4
!5

0

00

—
.

.*
I

—
.

—
—

—
,

.
.,---.-—

.._.---------........
*

P

-
-
-

.
..

E
---

—
-

.-
.-

...-
—

.
...__

..
.

~
.

—
-.

-
-—

r

.

1
7
8



-
=
0
0
0

3
0
3
0
0

=
0
0
0
0f
i
l
,
A
o
,
l
-

.
.

.
.

.
----
+
“
-

l
.
-

.

.
.

.
.

.
..
.
-
e

-
-
*

r.*,
!

.
.

.
.

.
----
m

..
-

Za
o

-&
o

W
o

*..
m

..
1-

Z
U

*.
-..

%

m
4
4
0

.
L
A

-az.-a
-.*

z
a
l

c
3

r-v
r-c

-lc
a

z
-

-
w
-
d-a

-.

*.”
.

.
.

.

-
a

-
.
-
?

-n
w

’%
--

a
--

x

z
-----



-00
300
=o

G
00

-..
-
“m

m

-4
.

.
.

.
----
m

m
m

m

w
..

.
.

m
m

.
.

.
.

.
d

.d
.

.a
-,

m
m

I

zoo
-00--m

m

Z
a
c
l

-*O
w
e

*
.
.m

Is
Im

I

I

L
Z
s
:

-00
00

x
..

Im
o

o
e

zQ
o

G
.-

-m
o

o
*,

.TO
O

Q

&
lw

m

.“

wu.LaK4

La.z

z
-----

--

180



-0000
-O

o
c

>0000
3000

G
O

o
o

o
C

o
o

o
tntnlnm

W
.-o

-00
>O

m
=s0

Im
lr

%
,.

.
-.n.

ru
.

.
.

.
M

-.4

C
r!m

m
m

.

-00
-&

o
>V

a
=*O

@
09

3-0
00

%
0

>..
>0

.

.,

-O
Q

lz
>0-.
O

o.nm
o

m
&

x..
.

n

000
2000
-000m

u-n
w

..
.

=.r
-

*m
I

.
.

.
.

.

zoo
-00

m
m

w
..

-.m
m

.&
O

ti
Zoa
-00

00

m
o

o
Zm

oa
-000c

o
o

x..
.

a
.nu

=+-

+
x..

W
-1.r

.
.

aIA
Jn-m

.A
I

=m
L
1

km
-l

a
l

w
!

sH%%%

r-

.
.

m

u

u*Lax.Al

z./l
.“

:roo
-.s0
Z
-
-
-

w

--

-

a

1
8
1



of the solid in the coordinate system of the COM-GEOM description.
The section labeled B is printed when column 71 of TESTG Input Card
is not zero. “NORM I“ is the distance a vector normal to the surface
at the entrance point of the ray travels through the component.
“ANG I“ is the angle between the normal vector and the ray. “NORMO”
is the distance a vector normal to the surface at the exit point of
the ray travels through the component. “ANG O“ is the angle between
the normal vector and the ray.

I. VOLUME Option

The volume option computes the volumes of regions. The volumes
of air regions may not be accurate because this option does not
subtract the allowable overlapping regions from the region defining
the air. Therefore, the volume of air in a COM-GEOM description may
appear to be much larger than actually exists. Figures 78 and 79
explain the input for the VOLUME option.

Table XXXV contains the output from the VOLUME option using the
COM-GEOM description in Table I and the data for the VOLUME option
in Figure 80. The portion of the VOLUME output with the header line
“REGION... DESCRIPTION” is a table which contains the volumes and
center of volumes for each region. The center of volume of the
region is the location in the COM-GEOM description coordinate system
of the point where the sum of all distances from the center of
volume times a constant small incremental volume is zero or the
center of gravity of a uniform dense region.

“TOTAL VOLUME 497241.55 IN.**3° and “CENTER OF VOLUME -4.9907
.000 30.2458 IN” means that the total volume for those regions
selected is 497241.55 cubic inches and the center of volume of those
regions is x = 4.9907, y = O, and z = 30.2458 inches. The total
volume is in error since it includes the volume of two regions de-
fined as air spaces which have not subtracted the volume of the
solid regions contained in them.

The second portion of the printout of Table XXXV is generated
when item codes (region, identification codes) are chosen. The
portion containing the volumes for each region is then ordered by
item code. The total volume and the center of volume include only
these five regions.
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.*

.

1-2 3-4 I 5-1o 11-20 21-80

TGTUN VOLUN CELSIZ

FORMAT (2A2,6X,1O.O)

TGTUN - Specify the units of which the target is described.

VOLUN - Specify the units in which the volumes are to be printed.

CELSIZ - Specify the grid cell size.

Figure 78. Control Card for VOLUME Option

1-6 7-1o 11-15

‘REGION* CRRD( 1)
16-20 ~ ● *a =

CRRD( 2 )

‘ITEtI’

FORMAT (A6,4X,4A5)

“REGION” - List regions whose volumes are computed.

~~ITEM1~ - List item codes for regions whose volumes are computed.

CARD(I) - Specify which regions or item codes whose volumes are to
be computed. Integer numbers or code words are allowed.
Allowable code words are:

“ALL” - Compute the volume for all regions.
“THRU” - Through, “REGION 100 THRU 150” means compute
volumes of regions 100 through 150.
“END” - Last region number, “REGION 100 THRU END” means

compute volumes of regions 100 through the last region.

Figure 79. List Card for VOLUME Option
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1

Figure 80. Sample Input for VOLUME Option
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J. XSECT Option

The XSECT option produces printer and plotter plots of the inter-
section of a plane and the COM-GEOM description. The XSECT option is
particularly useful in plotting the thickness and placement of compon-
ents in the COM-GEO~ldescription. The plotted thicknesses of components
are more accurate using the XSECT option than those obtained by using
the cross section option of the PICTUR option. Figures 81 through 84
describe the input for the XSECT option.

Table XXXV1 depicts the printout generated by the XSECT option
using the Sample Target contained in Table I and the XSECT option
data in Figure 85. The portion of the printout labeled \ defines the
rays and the size of the rectangle in the plane in which the target

is displayed. “DIRECTION COSINES OF RAYS” are the x, y, and z com-
ponents of a normalized vector parallel to the rays which are traced
through the COM-GEOM description. “DIRECTION COSINES OF STARTING
PTS” are the x, y, and z components of a normalized vector which is
parallel to the line on which the starting points of the rays lie.
The “HORIZONTAL” and “VERTICAL DISTANCE” defined the size of the
rectangle in the plane in which the target is displayed.

The section with the heading “OPTION SET TO PLOT ON CALCOMP”
define the parameters associated with the plotter graphics. “UPPER
LEFT CORNER”,“LOWER LEFT CORNER”, and “LOWER RIGHT CORNER” is the x,
y, and z coordinates of the COM-GEOM description which are located
in their respective corners. ~~MESHSIZE” is the distance between

adjacent rays or the distance on the target between plotted points.
It is a measure of the accuracy of the plot. With the scale equal
to 25, the distance between points on the plot is 1.25 divided by
25 or .05 inches.

The section of the printout with the heading “OPTION SET TO
PLOT ON PRINTER” defines the parameters associated with the plot on
the printer. The “UPPER RIGHT CORNER”, “UPPER LEFT CORNER”, and
“LOWER LEFT CORNER” are the x, y, and z of the points in the COM-GEOM
description which are represented by the upper right (B), upper left
(C) and lower left (D) corners of the printer plot. The “SCALE PER
INCH OF PAGE” may not be the same as the scale requested if a plotter
plot is requested. It is readjusted so that distance between the
rays used to generate the printer plot is an integer multiple of the
distance between rays used to generate the plotter plot. In the
example, the “VERTICAL MESH” which represents the distance between
rays for the printer is 5.00 and the “MESH SIZE (for plotter plot)
is 1.25, therefore, the integer multiple is 4. The “HORIZONTAL h!ESH”
and “VERTICAL NIESH”is horizontal and vertical dimensions of a portion
of the COM-GEOM description that the printer character represents.
The printer in the example is set to six lines per vertical inch.
The variable NVLPI in subroutine XSECT would have to be changed if
the printer was set to any other value. /
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1-10 11-20 21-30 31-4~ 41-80

NXSECT ITRPE NFILE tlRXERR

NXSECT

ITAPE

NFILE

MAXERR

Specify the number

If not zero, write

Specify the number
FORTRAN Unit 2.

FORMAT (8110)

of cross

the comp~

of files

sections.

ted points on FORTRAN Jnit

to skip before writing on

Specify the maximum number of overlap errors that will
tolerated for each cross section (Default = 25).

Figure 81. Control Card for XSECT Option

1-1o 11-20 21-30 3i-40 41-80

SCRLE NOPPTR ICLCtlP IDLKP

SCALE -

NOPPTR -

ICLMP -

IDLKP -

FORMAT (F1O.4,I1O)

Specify scale for plotting on one inch of graph.

If not zero,

If not zero,

If not zero,

do not plot cross section on printer.

plot cross section on plotter.

plot only selected regions.

Figure 82. Cross Section Card for XSECT Option

2.

be
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1-8 9-16 I 17-24 25_wJ 33-40 41-48 49-56 57-64 ] 65-72 I 73-80

P(l) P[2) P(3)
I

P(4) P(5) P(6) P(7I P(8I / F’(g) !

P(l-3) - Specif}’the x, y, and z coordinate of the point in the upper
left corner on plotter of cross section.

? P(4-6) - Specify the x, y, and z coordinate of the point in the lower
left corner on plotter of cross section.

P(7-9) - Specify the x, y, and z coordinate of the point in the lower
right corner on plotter of cross section.

Figure 83. Plane Card for XSECT Option

1-6 7-1o 11-15

IDH NKFIRD(l I
16-20 :09 *

NKRR13(2)

IDH -

NKARD(I) -

FORMAT [A6,4x,14A5)

If “KEEP”, the regions listed are those to remain in the
cross section. If “DELETE”, the regions listed are those not
to be in the cross section (Default = “KEEP”)

Specify the regions to be or not to be in the cross section.
Region numbers or code words are allowed. Allowable code
words are:
“THRU” = Through, “1OO THRU
150 are to be considered.
“END” - Last region number,
100 through the last region

Repeat as many times as needed to Ii::
●

is needed to signal end of the list.

150” means regions 100 through

“loo”THRU END” means regions
are to be considered.

all t;,~-r~bions. A blank card

Figure 54. , Delete Selected Regions Card for XSECT Option

(Optional, read if IDLKP of Control Card not
zero)

189



;..
.

2
..

.
.

.
.

~
.-.

.-—
+

.
..—

.
,

—
.

d
,
,

L ----
.-‘;

--+
--

~
.

—
.!

---

.
.—

.
—

-+
—

+
_

-
+

—
-i-.

1’
.,

-..
.

.-r+
-_+

---

I
—

—
L.

~
--

—
-.

6--
~

—

-
;

-_-j
_

_

2
-

4-
‘“’-”””,

a -—
-.—

— .-J
—

-—
+—

-—

r“”’”,
-.—

.
L

~.:j:_ _
.
.
-
i
L
_
:

~
-
i

1
-
.
-
:.
.q
.
-

–
-
.

6$

-
:
:
:
1
:
-

:
-
:
:
.
[
7
:

-
-
-
-
-
-+-

+
—
.
.-.
-
~

-
+-
—

,
,

~“-”:”-:--
‘“=-’‘-”-““:--

L
-

./__
-.
L
.
_
.
L
_
.

!- -,—
----

.-)
—

.
.-4-..

.
-.b

-—

,!

---
----

4
—

+
—

--

*
i.

‘i
i.-

:
-.”~l~-

-
-

-b
—

—

.

so+
Ja
J●

m02

.

1
9
0



Table XXXVI. Sample Output for XSECT Option
(Compressed for Display)

.

.
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c

Table XXXVI. Sample Output for XSECT Option
(Compressed for Display) (Con’t)

B

.
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Table XXXVI. Sample Output for XSECT Option
(Compressedfor Display)(Con’t)

.

lAIL1lA1l
LIAillli
llillll
11111A
lllA1

lL1
11

TIME F(JR CROSS StCTItllY

Cccc
Cccc
Cccc
Cccc

ROUTINE .LZi SECONDS

1111111111

llAiiilA*l

lA1llAIA

LLLILAL

11111
1111
11
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The printer plot (bordered by labeled B, C, D, and E) contains a
printer character wherever the plane generated by the XSECT option
intersects the selected regions of the COM-GEOM description of the
Sample Target. The printer character printed denotes which item
code hundred series the region display belongs. The item codes be-
tween O and 999 are denoted by the printer characters O through 9.
The region identification codes between 1000 and 9999 are denoted by
printer characters A through J. In the printout, printed character
“l” denotes that the region displayed has an item code between 100
and 199 and “C” denotes that the region displayed has an item code
between 3000 and 3999.

The second portion of the printer plot (labeled F) is the same
plane as the first portion; however, the “DIRECTION COSINES OF RAYS”
and the “DIRECTION DOSINES OF STARTING PTS” are interchanged. This
is done to achieve a better plotter plot; the printer plot is just a
by-product. Figure 86 is the line plot for the cross-section specified.

.
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USER EVALUATION OF REPORT

Please take a few minutes to answer the questions below; tear out
this sheet and return it to Director, US Army Ballistic Research
Laboratory, ARRADCOM, ATTN: DRDAR-TSB, Aberdeen Proving Ground,
Maryland 21005. Your comments will provide us with information
for improving future reports.

3
1. BRL Report Number
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make this report and future reports of this type more responsive
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this report to raise specific questions or discuss the topic,
please fill in the following information.
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